ISSN 1948-5204 (online)

World Journal of

World | Gastrointest Oncol 2018 December 15; 10(12): 465-531

Published by

JRaishideng®



(]‘ World Journal of
4 Gastrointestinal Oncology

Contents Monthly Volume 10 Number 12 December 15, 2018
REVIEW
465 Current strategies for malignant pedunculated colorectal polyps

Ciocalteu A, Gheonea DI, Saftoiu A, Streba L, Dragoescu NA, Tenea-Cojan TS

ORIGINAL ARTICLE
Basic Study

476 Histological analysis of human pancreatic carcinoma following irreversible electroporation in a hude mouse
model
Su JJ, Xu K, Wang PF, Zhang HY, Chen YL
Retrospective Study

487 Clutch Cutter knife efficacy in endoscopic submucosal dissection for early gastric neoplasms
Hayashi Y, Esaki M, Suzuki S, Thara E, Yokoyama A, Sakisaka S, Hosokawa T, Tanaka Y, Mizutani T, Tsuruta S, Iwao A, Ya-
makawa S, Irie A, Minoda Y, Hata Y, Ogino H, Akiho H, Ogawa Y

496 Stents combined with iodine-125 implantation to treat main portal vein tumor thrombus
Wu YE, Wang T, Yue ZD, Zhao HW, Wang L, Fan ZH, He FL, Liu FQ
Clinical Trials Study

505 Multicenter phase 1I trial of modified FOLFIRINOX in gemcitabin-refractory pancreatic cancer
Chung MJ, Kang H, Kim HG, Hyun JJ, Lee JK, Lee KH, Noh MH, Kang DH, Lee SH, Bang S, Pancreatobiliary Cancer Study
Group of Korean Society of Gastrointestinal Cancer
CASE REPORT

516 Small intestinal hemangioma: Endoscopic or surgical intervention? A case report and review of literature
Hu PE, Chen H, Wang XH, Wang WJ, Su N, Shi B

522 Experience in the diagnosis and treatment of mesenteric lymphangioma in adults: A case report and
review of literature
Chen J, Du L, Wang DR
LETTER TO THE EDITOR

528 Considering FOLFOXIRI plus bevacizumab for metastatic colorectal cancer with left-sided tumors

Sunakawa Y, Satake H, Ichikawa W

JRaishideng®

WJGO | https:/ /www.wjgnet.com 1 December 15, 2018 | Volume 10 | Issue 12 |



Contents

World Journal of Gastrointestinal Oncology
Volume 10 Number 12 December 15, 2018

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Oncology, Mao-Ming
Xiong, MD, Professor, Department of General Surgery, First Affiliated Hospital of An-
hui Medical University, Hefei 230022, Anhui Province, China

AIM AND SCOPE

World Jonrnal of Gastrointestinal Oncology (World | Gastrointest Oncol, W]GO, online ISSN
1948-5204, DOI: 10.4251) is a peer-reviewed open access academic journal that aims to
guide clinical practice and improve diagnostic and therapeutic skills of clinicians.

]GO covers topics concerning carcinogenesis, tumorigenesis, metastasis, diagnosis,
prevention, prognosis, clinical manifestations, nutritional support, molecular mechanisms,
and therapy of benign and malignant tumors of the digestive tract. The current columns
of WJGO include editorial, frontier, diagnostic advances, therapeutics advances, field of
vision, mini-reviews, review, topic highlight, medical ethics, original articles, case report,
clinical case conference (Clinicopathological conference), and autobiography. Priority
publication will be given to articles concerning diagnosis and treatment of gastrointestinal
oncology diseases. The following aspects are covered: Clinical diagnosis, laboratory
diagnosis, differential diagnosis, imaging tests, pathological diagnosis, molecular biological
diagnosis, immunological diagnosis, genetic diagnosis, functional diagnostics, and physical
diagnosis; and comprehensive therapy, drug therapy, surgical therapy, interventional
treatment, minimally invasive therapy, and robot-assisted therapy.

We encourage authors to submit their manuscripts to WJGO. We will give priority
to manuscripts that are supported by major national and international foundations and
those that are of great clinical significance.

INDEXING/ABSTRACTING

World Journal of Gastrointestinal Oncology (W]GO) is now indexed in Science Citation Index
Expanded (also known as SciSearch®™), PubMed, and PubMed Central. The 2018 edition of
Journal Citation Reports® cites the 2017 impact factor for WJGO as 3.140 (5-year impact
factor: 3.228), ranking WJGO as 39 among 80 journals in gastroenterology and hepatology
(quartile in category Q2), and 114 among 222 journals in oncology (quartile in category

Q3).

EDITORS FOR

Responsible Assistant Editor: Xiang i
Responsible Electronic Editor: Haz Song

Responsible Science Editor: Fang-Fang i
Proofing Editorial Office Director: Jin-Iei Wang

EDITORIAL BOARD MEMBERS
All editotial board members resources online at https://
wwwwignet.com/1948-5204/editorialboard.htm

EDITORIAL OFFICE

Jin-Lei Wang, Director

World Journal of Gastrointestinal Oncology
Baishideng Publishing Group Inc

Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: bpgoffice@wignet.com

Help Desk: https:/ /www fGpublishing com/helpdesk
https:/ /www.wignet.com

PUBLICATION DATE
December 15, 2018

THIS ISSUE Proofing Editor-in-Chief: Lian-Sheng Ma

NAME OF JOURNAL 7901 Stonetidge Drive, Suite 501, Pleasanton, CA 94588, USA COPYRIGHT

World Journal of Gastrointestinal Oncology Telephone: +1-925-2238242 © 2018 Baishideng Publishing Group Inc. Articles
Fax: +1-925-2238243 published by this Open-Access journal are distributed

ISSN E-mail: editorialoffice@swignet.com under the terms of the Creative Commons Attribution

ISSN 1948-5204 (onli R . o Non-commercial License, which permits use, distribu-

(onlin) ;{elp D/ e/Sk htvps./ /wrrsefGpublishingcom/helpdesk tion, and reproduction in any medium, provided the

teps:/ /www.wjgnet.com original work is propetly cited, the use is non commer-

LAUNCH DATE cial and is otherwise in compliance with the license.

February 15, 2009 PUBLISHER

FREQUENCY Baishideng Publishing Group Inc SPECIAL STATEIV!ENT o

Monthly 7901 Stoneridge Drive, All articles published in journals owned by the

Baishideng Publishing Group (BPG) represent the
views and opinions of their authors, and not the views,
opinions or policies of the BPG, except where other-
wise explicitly indicated.

INSTRUCTIONS TO AUTHORS
https:/ /www.wignet.com/bpg/gerinfo/204

ONLINE SUBMISSION
https:/ /www.f6publishing.com

JRaishideng®

WJGO | https:/ /www.wjgnet.com 1T

December 15, 2018 | Volume 10 | Issue 12 |




J¢0

World Journal of
Gastrointestinal Oncology

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.4251/wjgo.v10.i12.496

World | Gastrointest Oncol 2018 December 15; 10(12): 496-504

ISSN 1948-5204 (online)

Retrospective Study
Stents combined with iodine-125 implantation to treat main
portal vein tumor thrombus

ORIGINAL ARTICLE

Yi-Fan Wu, Tao Wang, Zhen-Dong Yue, Hong-Wei Zhao, Lei Wang, Zhen-Hua Fan, Fu-Liang He, Fu-Quan Liu

Yi-Fan Wu, Zhen-Dong Yue, Hong-Wei Zhao, Lei Wang,
Zhen-Hua Fan, Fu-Liang He, Fu-Quan Liu, Department of
Interventional Therapy, Beijing Shijitan Hospital, Capital Medical
University, Beijing 100038, China

Tao Wang, Department of Interventional Therapy, The Affiliated
Yantai Yuhuangding Hospital of Qingdao University, Yantai
264000, Shandong Province, China

ORCID number: Yi-Fan Wu (0000-0003-2709-2729); Tao Wang
(0000-0002-2714-9804); Zhen-Dong Yue (0000-0001-5403
-8336); Hong-Wei Zhao (0000-0003-0422-7395); Lei Wang
(0000-0002-0891-5710); Zhen-Hua Fan (0000-0002-4053-4897);
Fu-Liang He (0000-0003-1643-1465); Fu-Quan Liu (0000-0001-
7710-6135).

Author contributions: Wu YF, Wang T, Yue ZD, Zhao HW,
Wang L, Fan ZH, He FL and Liu FQ designed the research; Zhao
HW, Wang L, Fan ZH and He FL performed the research; Wu YF,
Wang T, Yue ZD and Liu FQ analyzed the data; Wu YF wrote the

paper.

Supported by the Beijing Municipal Science and Technology
Commission project, the Capital of the Public Health Cultivation
- Transcatheter active particles implantation combined with TACE/
TAE in the treatment of portal vein tumor thrombus in clinical
research, No. Z171100000417031.

Institutional review board statement: This study was re-
viewed and approved by the Ethics Committee for Scientific
Research of Beijing Shijitan Hospital Affiliated to Capital
Medical University.

Informed consent statement: The patients provided written
informed consent.

Conflict-of-interest statement: The authors declare that they
have no conflicts of interest.

Data sharing statement: Dataset available from the corres-
ponding author at the provided email address. Participants gave

informed consent for data sharing.

Open-Access: This is an open-access article that was selected by

WJGO | https:/ /www.wjgnet.com

JRaishideng®

an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons
Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative works on different
terms, provided the original work is properly cited and the use is
non-commercial. See: http://creativecommons.org/licenses/by-
nc/4.0/

Manuscript source: Unsolicited manuscript

Corresponding author to: Fu-Quan Liu, MD, Professor, De-
partment of Interventional Therapy, Beijing Shijitan Hospital,
Capital Medical University, No. 10, Tie Yi Road, Haidian District,
Beijing 100038, China. liufq_sjt@163.com

Telephone: +86-10-63926272

Fax: +86-10-63925588

Received: August 7, 2018
Peer-review started: August 8, 2018
First decision: October 4, 2018
Revised: October 19, 2018

Accepted: November 23, 2018

Article in press: November 24, 2018
Published online: December 15,2018

Abstract

AIM

To evaluate the efficacy of main portal vein stents
combined with iodine-125 (**’I) to treat main portal
vein tumor thrombus.

METHODS

From January 1, 2010 to January 1, 2015, 111 pa-
tients were diagnosed with liver cancer combined
with main portal vein tumor thrombus. They were
non-randomly assigned to undergo treatment with
transarterial chemoembolization (TACE)/transarterial
embolization (TAE) + portal vein stents combined with
T implantation (Group A) and TACE/TAE + portal vein
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stents only (Group B). After the operation, scheduled
follow-up was performed at 6, 12 and 24 mo. The
recorded information included clinical manifestations,
survival rate, and stent restenosis rate. Kaplan—Meier
curves, log-rank test and Cox regression were used for
data analyses.

RESULTS

From January 1, 2010 to January 1, 2015, 54 and 57
patients were allocated to Groups A and B, respectively.
The survival rates at 6, 12 and 24 mo were 85.2%,
42.6% and 22.2% in Group A and 50.9%, 10.5%
and 0% in Group B. The differences were significant
[log rank P < 0.05, hazard ratio (HR): 0.37, 95%CI:
0.24-0.56]. The rates of stent restenosis were 18.5%,
55.6% and 83.3% in Group A and 43.9%, 82.5% and
96.5% in Group B. The differences were significant
(log rank P < 0.05, HR: 0.42, 95%CI: 0.27-0.63). Cox
regression identified that treatment was the only factor
affecting survival rate in this study.

CONCLUSION

Main portal vein stents combined with I can sig-
nificantly improve survival rate and reduce the rate of
stent restenosis.

Key words: Iodine-125; Liver cancer; Stent; Main portal
vein tumor thrombus; Transarterial chemoembolization/
transarterial embolization

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This study evaluated the efficacy of stents
combined with iodine-125 (**I) to treat main portal vein
tumor thrombus and its complications. '*’I was placed
between the stent and tumor thrombus, and not in the
form of particle strands. In this way, the quantity and
position of "I could be flexibly adjusted. Transarterial
chemoembolization or transarterial embolization was
used as basic treatment. Patients with liver cancer and
main portal vein tumor thrombus were non-randomly
assigned to undergo portal vein stents combined with
T implantation or portal vein stents only. Portal vein
stent combined with *I significantly improved survival
rate and reduced stent restenosis.

Wu YF, Wang T, Yue ZD, Zhao HW, Wang L, Fan ZH, He FL,
Liu FQ. Stents combined with iodine-125 implantation to treat
main portal vein tumor thrombus. World J Gastrointest Oncol
2018; 10(12): 496-504

URL: https://www.wjgnet.com/1948-5204/full/v10/i12/496.htm
DOI: https://dx.doi.org/10.4251/wjgo.v10.112.496

INTRODUCTION

Liver cancer is a common malignant tumor™, and it
decreases patient quality of life!**!. Tumor thrombus
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in the main portal vein indicates late-stage disease.
The treatment for portal vein tumor thrombus includes
surgery and radiotherapy!**. However, the overall
effect is limited. In recent years, radioactive iodine-125
(**1) particles have been used to treat portal vein tu-
mor thrombus to effectively decrease tumor thrombus
volume and improve patient survival rates®®. However,
I was implanted in particle strands in those studies.
This limits the amount of **°I implanted and the ability
to reposition the '*’I, which restrains the clinical use
of 1. We studied the clinical effect of '*’I combined
with main portal vein stents when the '*’I was placed
between the tumor thrombus and the stents. This
method avoids the above disadvantages and has never
been previously reported.

MATERIALS AND METHODS

Study design

This was a nonrandomized controlled trial in which we
compared transarterial chemoembolization (TACE)/
transarterial embolization (TAE) + main portal vein
stents combined with '*’I implantation and TACE/TAE
+ main portal vein stents only for the treatment of liver
cancer with main portal vein tumor thrombus and portal
hypertension.

Criteria

Inclusion criteria were as follows: (1) Liver cancer accor-
ding to histological, cytological, or clinical diagnostic
standards that conformed to the rules of diagnosis
and treatment of primary hepatocellular carcinoma,
2011; (2) Main stem tumor thrombus of portal vein
confirmed through biopsy (70%) or imaging, without
tumor thrombus in the branches; (3) Clear indication
of percutaneous liver puncture and main portal vein
stent implantation; (4) Clear TACE or TAE treatment
indication; (5) Age 18-70 years; and (6) No serious
complications of portal hypertension, and only a
small amount of ascites without bleeding or other
complications. Exclusion criteria were: (1) Patients
with serious disorders of the heart, lung, kidney, brain,
or other important organs; (2) Active infection; (3)
Women in pregnancy or lactation; (4) Life expectancy
< 3 mo; and (5) Patients who could not cooperate with
treatment and observation.

Patients

One hundred and eleven patients with main portal
vein tumor thrombus were non-randomly assigned to
undergo treatment with TACE/TAE + main portal vein
stents combined with **°I implantation or TACE/TAE +
main portal vein stents alone from January 1, 2010 to
January 1, 2015. There were 73 cases of hepatitis B
cirrhosis, 21 cases of hepatitis C cirrhosis, seven cases
of alcoholic cirrhosis, three cholestatic cirrhosis cases,
three autoimmune liver cirrhosis cases and four cases
of cirrhosis from other causes. Twenty-three patients
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Patients assessed for eligibility (7 = 111)

No excluded patient

Final patients (7 = 111)

Allocated to the group A (7 = 54) Allocated to the group B (7 = 57)
Technical success (7 = 54) Technical success (7 = 57)
Analyzed (7 = 54) Analyzed (7 = 57)

Figure 1 Study design and flow chart.

were diagnosed with primary carcinoma of the liver
by percutaneous liver biopsy, whereas 88 patients
were diagnosed by ultrasound, computed tomogra-
phy (CT), magnetic resonance imaging (MRI), serum
a-fetoprotein levels and hepatic artery angiography.
Imaging examination confirmed main portal vein tumor
thrombus in all patients. According to the preoperative
Child-Pugh classification, there were 49 cases of Class
A, 62 cases of Class B, and zero class C cases. There
were 20 patients with mild ascites and 91 without
ascites. The flow chart is shown in Figure 1. Comparison
between the two groups is shown in Table 1 and Figure 2.

Preoperative preparation

Before the operation, liver function tests, blood coa-
gulation tests, routine blood tests, electrocardiography,
CT, and/or MRI, color Doppler ultrasonography, and
esophageal radiography were performed. In addition,
gastroscopy was performed when necessary. Patients’
coagulation function was corrected to the normal range.
The operation-related concerns were explained to the
patients and their family members, and they were
asked to give signed informed consent. This study was
approved by the Institutional Review Board of Beijing
Shijitan Hospital and conducted in accordance with all
current ethical guidelines.

Percutaneous transhepatic and portal vein stent
implantation

Patients were assigned to receive percutaneous tran-
shepatic and portal vein covered stents (Fluency, Bard,
Tempe, AZ, United States) with local anesthesia at
the puncture site. A puncture device (NPAS-100; Cook,
Indianapolis, IN, United States), which included a

Roaishidenge ~ WJGO | https:/ /www.wjgnet.com 498

puncture needle, venous sheath and guide wire, was
passed from the right hypochondriac region to the
portal vein. After that, a pigtail catheter was advanced
through the NPAS-100 to the distal end of the splenic
vein or superior mesenteric vein to measure the portal
vein pressure and conduct venography. The pigtail
catheter was removed, and the stent was implanted
through the vein sheath. A 10-mm covered stent was
implanted. Portal vein pressure measurements before
and after stent placement allowed assessment of the
success of the procedure. The hepatic puncture passage
was blocked during catheter removal to avoid intra-
peritoneal or thoracic hemorrhage.

"®| implantation

In Group A, the patients received treatment with per-
cutaneous transhepatic and portal vein covered stent
implantation, like the patients in Group B. After mea-
surement of portal vein pressure and conduction of
venography, the pigtail catheter was removed, and a
guide wire was inserted through the venous sheath of
the NPAS-100. Because the NPAS-100 had one guide
wire, there were two guide wires in the main portal
vein. The venous sheath was drawn out and inserted
into the portal vein again along one of the guide wires.
Another guide wire was placed between the tumor
thrombus and venous sheath. Stents were implanted
through the venous sheath. A catheter was inserted
through the guide wire that was between the tumor
thrombus and venous sheath. The catheter between
the stent and the tumor thrombus was linked to the
particle release gun. The catheter was slowly retracted,
and ™°I (Tong Fu, Beijing, China) was simultaneously
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Table 1 Baseline characteristics, 7 (%)

Group A (7 = 54) Group B (7 = 57) P value

Gender 0.693

Male 35 (64.8) 39 (68.4)

Female 19 (35.2) 18 (31.6)
Average age (yr) 43.6+6.9 443+52 0.697
Pathogenesis 0.788

Hepatitis B 35 (64.8) 38 (66.7)

Hepatitis C 9 (16.7) 12 (21)

Alcoholic 5(9.3) 2(3.5)

Cholestasis 2(3.7) 1(1.8)

Autoimmunity 1(1.8) 2 (3.5)
Others 2(3.7) 2(3.5)
Child-Pugh classification 0.705

A 25 (46.3) 24 (42.1)

B 29 (53.7) 33 (57.9)

C 0(0) 0(0)
Albumin (g/L) 345+75 31.5+11.5 0.880
Alanine aminotransferase (U/L) 62.5+46.5 49.5+37.5 0.396
Glutamyl transpeptidase (U/L) 73 £ 66 74 £ 62 0.647
Na" 143.5+8.5 1407 0.104
K’ 412+1.08 475 +£1.05 0.883
Direct bilirubin (umol/L) 29.8+252 245+185 0.299
Aspartate aminotransferase (U/L) 39 +30 49 +39 0.349
MELD score 11.96 +£1.68 12.76 +2.47 0.145
Ascites 0.624

Yes 11 (20.4) 9 (15.8)

No 43 (79.6) 48 (84.2)
Size of liver cancer (cm) 0.788

<5 14 (25.9) 17 (29.8)

5-8 31 (57.4) 29 (50.9)

>8 9 (16.7) 11 (19.3)
No. of liver tumors 0.834

1 28 (51.9) 32 (56.1)

20r3 19 (35.2) 17 (29.8)

>3 7 (12.9) 8 (14.1)

MELD: Model for end-stage liver disease; Child-Pugh classification: Score for liver function.

released through the catheter up to the portal vein trunk
and tumor thrombus. The radioactive particles were
arranged as neatly as possible in all tumor thrombi.
After implantation, portal vein pressure was measured
and venography was conducted. These particles could
emit characteristic electrons and photons through the
recession of the electron capture surface. The electrons
were absorbed by the titanium alloy wall of the sealed
seeds of *’I. The photons mainly emitted X rays of 27.4
and 31.4 keV as well as y rays of 35.5 keV. The pictures
taken during the operation are shown in Figure 3.

TACE/TAE
Patients in Group A were treated with TACE according
to the position of the lesion and its blood supply. The
embolization agent was 3-30 mL iodinated oil. The
chemotherapeutics included 10-20 mg pirarubicin and
5-15 mg hydroxycamptothecine. Patients in Group B
were treated with TAE to reduce damage to liver func-
tion. The embolization agent was 5-25 mL iodinated oil.
For the basic technical operation, a needle was pa-
ssed from the right or left femoral artery to the hepatic
artery followed by hepatic arteriography. A catheter was
placed in the direct blood supply artery of the tumor
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as close to the focus as possible, and embolization and
infusion of chemotherapeutic drugs were performed.
The interval and number of treatments depended on
tumor size, arterial status and liver function status. The
interval was usually once every 1-6 mo. In Group A,
25 and 29 patients were treated with TACE and TAE,
respectively, while 24 and 33 patients in Group B
were treated with TACE and TAE, respectively, with no
significant difference in patient numbers (P = 0.705).

Patients with lesions < 5 cm in size and with a rich
blood supply underwent TACE or TAE first and radio-
frequency ablation after 3-5 d. Patients whose lesion
was > 5 cm underwent TACE or TAE once or several
times and then radiofrequency ablation when the
imaging showed that the lesions no longer had blood
supply from the hepatic artery or when the catheter
could not enter the artery supplying the lesion. Finally,
all patients underwent radiofrequency ablation (WHK-
IB; Weaver Electronics, Beijing, China).

Postoperative routine observation and treatment

Low molecular weight heparin (5000 IU, twice daily)
was subcutaneously injected for 5 d, and then warfarin
was administered for one year. Coagulation function of

December 15, 2018 | Volume 10 | Issue 12 |
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Figure 2 Boxplots of liver function. A: Alanine aminotransferase; B: Aspartate aminotransferase; C: Glutamyl transpeptidase; D: K; E: Model for end-stage liver
disease score; F: Na"; G: Direct bilirubin; H: Albumin (H) in Group A (red bars) and Group B (blue bars) were compared with Student's ¢ test. MELD: Model for end-

stage liver disease score.

each patient was examined every 15 d to ensure that
the International Normalized Ratio ranged from 2 to 3.

Follow-up

Scheduled follow-up was performed at 6, 12 and 24
mo postoperatively. The recorded information included
clinical manifestations, survival rate, physical exami-
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nation, stent restenosis evaluation (through ultrasound
and endoscopy) and laboratory tests. Telephone follow-
up was performed to record patient conditions and
details of relevant clinical events.

Statistical analysis
Continuous variables are presented as mean + median
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Figure 3 Pictures taken during operation of a 55-year-old male patient with hepatitis B cirrhosis and primary liver cancer with main portal vein tumor
thrombus. The patient was treated with percutaneous liver puncture and "I implantation combined with portal vein stent implantation. A: Percutaneous transhepatic
portal venography showing proximal and left branch of portal vein tumor thrombus (long white arrow); B: X-ray showing vein stent (short white arrow), catheter
between the stent and tumor thrombus (long white arrow); C: X-ray showing "I between the stent and tumor thrombus (long white arrow); D: Postoperative portal
vein angiography showing patency of stent blood flow (long white arrow); E: 18 mo after the operation, enhanced computed tomography showed that blood flow in the

splenic vein, superior mesenteric vein, portal vein and stent was good.

and were compared by independent-sample or paired-
sample t test. Categorical and ordinal variables are
presented as frequencies or percentages and compared
using 7> test. Time-to-event outcomes were evaluated
with Kaplan—Meier curves and log-rank tests. Cox
regression model was used to identify independent
predictors. Unbalanced factors between groups were
treated as covariates. Statistical analysis was perf-
ormed using IBM SPSS Statistics version 22.0 (IBM,
Chicago, IL, United States) and GraphPad Prism version
7.0 (GraphPad Software, La Jolla, CA, United States).
Follow-up investigators and statisticians had access to
all of the data and vouched for the integrity of the data
analyses.

RESULTS

Portosystemic pressure gradient before and after
operation

The portosystemic pressure gradient (PPG) in Group
A decreased from 26.9 + 6.22 to 13.6 £ 6.4 mmHg
(t = 18.11, P < 0.05) after operation. The PPG before
and after operation were significantly different. The
PPG in Group B decreased from 26.77 £ 6.25 to 15.1
+ 7.2 mmHg (t = 17.1, P < 0.05). The PPG before and
after operation were significantly different (Table 2).
The pre-operative PPG was not significantly different
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between the two groups (t = 1.52, P = 0.132). The
post-operative PPG was also not significantly different
between the two groups (t = 1.20, P = 0.234) (Figure 4).

Time-to-event outcomes

The rates of stent restenosis at 6, 12 and 24 mo were
18.5%, 55.6% and 83.3% in Group A and 43.9%,
82.5% and 96.5% in Group B, which differed signi-
ficantly [log rank P < 0.05, hazard ratio (HR): 0.42,
95%CI: 0.27-0.63] (Figure 5A and Table 3). The rates
of survival at 6, 12 and 24 mo were 85.2%, 42.6% and
22.2%, respectively in Group A and 50.9%, 10.5% and
0%, respectively in Group B, which differed significantly
(log rank P < 0.05, HR: 0.37, 95%CI: 0.24-0.56)
(Figure 5B and Table 3)

Cox regression

Cox regression showed that pathogenesis, tumor
number and serum albumin had no significant effect
on survival rate. Treatment was the only factor that
affected survival rate (Table 4).

DISCUSSION

With a rapid increase in the number of patients with
liver cancer, the incidence of portal vein tumor thrombus
is gradually increasing. I was reported to have a
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Table 2 Differences of portosystemic pressure gradient in the two groups before and after operation

PPG before operation (mmHg) PPG after operation (mmHg) t df P value
Group A 26.9 +6.22 13.6 £ 6.4 18.11 53} <0.0001
Group B 26.77 £ 6.25 15172 17.10 56 <0.0001

PPG: Portosystemic pressure gradient.

Before operation
(P =0.132)

After operation
(P =0.234)

Group A

Group B

Figure 4 Heat map of comparison of portosystemic pressure gradient
measurements before and after operation between Groups A and B.
Student's t test was used to compare portosystemic pressure gradient at each
time point, and no difference was found between the two groups.

good therapeutic effect’”’. However, **°I implantation

has been in the form of particle strands. This has some
disadvantages, such as implantation of a limited number
of particles. In addition, the position of ***I cannot
be adjusted. No one has studied the clinical effect of
12T combined with main portal vein stents in which
the I is placed between the tumor thrombus and
stents. This procedure could make it easier to adjust
the position and amount of 1. Thus, in the present
study, we compared TACE/TAE + main portal vein
stents combined with **°I implantation and TACE/TAE +
main portal vein stents alone for the treatment of liver
cancer patients with main portal vein tumor thrombus
and portal hypertension. Overall, our study suggested
a benign outcome: (1) '**I combined with stents im-
planted in the main portal vein significantly improved
survival rate and reduced stent restenosis rate; (2)
stents implanted in the main portal vein reduced portal
vein pressure and relieved clinical symptoms; and (3)
TACE/TAE + main portal vein stents combined with **°I
implantation was safe and feasible.

The incidence of portal vein tumor thrombus is high,
and its treatment includes surgical resection, chemo-
therapy, and stent®'?, Stent implantation of the main
portal vein can quickly reduce portal vein pressure,
relieve clinical symptoms and improve quality of life™"*?.
In recent years, portal vein stenting combined with %I
implantation has achieved significant effects in treating
main portal vein tumor thrombus. Sun et ai™* conducted
a study to evaluate the effect of '*I. In their study, the
median survival was 147 d. The cumulative survival rates
and stent patency rates at 90, 180, and 360 d were
94.1%, 61.8%, and 32.4% and 97.1% (33/34), 76.9%
(24/34), and 29.4% (10/34), respectively™. However,
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in previous studies, I particles were implanted in the
form of particle strands, which has some drawbacks. It
is important to find a better method. In our study, the
survival rate in Group A was higher than in Group B, and
the stent restenosis rate was lower in Group A than
in Group B. Cox regression was used to evaluate the
effects of various factors on survival and stent resten-
osis. It showed that pathogenesis, tumor number and
serum albumin had no significant effect on survival
rate. Treatment was the only factor influencing survival
rate. TACE/TAE + main portal vein stents combined with
2T implantation can improve patient survival rate and
reduce stent restenosis rate.

Our study had several limitations. First, the radiation
dose was not uniformly distributed. Second, the number
of patients was small, which may have influenced the
accuracy of the results.

In summary, TACE/TAE + main portal vein stents
combined with I implantation is effective in treating
main portal vein tumor thrombus and its complications,
improving quality of life and reducing mortality.

ARTICLE HIGHLIGHTS

Research background

Tumor thrombus in the main portal vein indicates late-stage disease. Treatment
for portal vein tumor thrombus includes surgery, chemotherapy, radiotherapy,
targeted therapy, and proton beam radiation. In recent years, radioactive
iodine-125 (1) particles have been used to treat portal vein tumor thrombus.
However, seed implantation in recent studies had some disadvantages. We
carried out the present study to explore a new method of seed implantation.

Research motivation

Previously, | was implanted in the form of particle strands. This limits the
number of | particles implanted, and their position cannot be adjusted. In this
study, we performed | seed implantation combined with stent implantation,
placing the particles between the stent and tumor thrombus. The stent could
hold the ™I particles, and the method can be widely used in clinical application.

Research objectives

| has been shown to be effective in treating portal vein thrombosis. The main
objective of this study was to determine the efficacy of stents combined with
| implantation in the treatment of liver cancer accompanied by main portal
vein tumor thrombus, as well as the technical feasibility of this method of seed
implantation.

Research methods

Patients were non-randomly assigned to undergo treatment with transarterial
chemoembolization (TACE)/transarterial embolization (TAE) + portal vein stents
combined with "*l implantation (Group A) or TACE/TAE + portal vein stents only
(Group B). It could show differences in treatment and outcomes between the
two groups. After operation, scheduled follow-up was performed at 6, 12 and 24
mo. Follow-up included postoperative and preoperative portosystemic pressure
gradient, postoperative stenting stenosis rate, and survival rate. Time-to-event
outcomes were evaluated with Kaplan-Meier curves and log-rank test. Cox
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Table 3 Time-to-event outcomes
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Group A (n = 54) Group B (n = 57) P value
Rate of stent stenosis <0.05
6 mo 185 439
12 mo 55.6 825
24 mo 83.3 96.5
Survival rate <0.05
6 mo 85.2 50.9
12 mo 42.6 10.5
24 mo 222 0

Table 4 Multivariate analysis of factors associated with postoperative outcomes

Hazard ratio 95%CI P value
Pathogenesis 1.227 0.773-1.948 0.385
Albumin (g/L) 1.266 0.829-1.932 0.275
Alanine aminotransferase (U/L) 1.222 0.798-1.872 0.357
Glutamy] transpeptidase (U/L) 0.821 0.509-1.224 0.419
Direct bilirubin (umol/L) 2.262 0.270-18.96 0.452
Aspartate aminotransferase (U/L) 1.270 0.800-2.017 0.311
No. of liver tumors 1.238 0.232-19.41 0.330
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Figure 5 Kaplan-Meier curves of postoperative stent restenosis (A) and survival (B).

regression model was used to identify independent predictors. Kaplan-Meier
curves and log-rank test clearly demonstrated the differences in survival rate
and restenosis rate between the two groups, as well as the efficacy of I in the
treatment of main portal vein tumor thrombus. Cox analysis could take various
factors into account to make the results more convincing.

Research results

Compared with stents alone, stents combined with '*| implantation had a
good therapeutic effect in liver cancer with main portal vein tumor thrombus.
This method reduced the restenosis rate and improved survival rate. Stents
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combined with "I implantation were safe and reliable in clinical application. In
this study, the "I was placed between the stent and tumor thrombus and the
stent could hold the particles. Using this method of "I implantation, the number
and position of the particles could be adjusted, which is more flexible in clinical
application. However, as the size of the liver cancer shrinks, the particles may
drift to other parts of the body via blood flow, and this needs further study.

Research conclusions
Stents combined with | implantation have a good therapeutic effect in the
treatment of liver cancer with main portal vein tumor thrombus. The "I was
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placed between the stent and the tumor thrombus, and the stent could hold
the particles. The new method can avoid the drawbacks of particle strands and
can be widely used in the clinic. Stents combined with "I implantation have
a good therapeutic effect in the treatment of liver cancer with main portal vein
tumor thrombus. The method is technically safe and reliable. Tumor thrombus
in the main portal vein indicates late-stage disease. I is an effective treatment
for main portal vein thrombosis. Compared with stents alone, stents combined
with ™| implantation can reduce restenosis rates and improve survival rate. It is
technically safe and reliable. I has made great achievements in the treatment
of main portal vein tumor thrombus, but there are drawbacks in the method of
"] implantation, and new methods should be explored.

Research perspectives

Liver cancer with portal vein thrombosis seriously affects patient quality of life
and should be treated in a timely manner. Stents combined with ™| implantation
have a good therapeutic effect in liver cancer with main portal vein tumor
thrombus. Appropriate patients were selected for seed implantation treatment
according to the inclusion criteria. The particle drift rate of the patients was
followed up at 6, 12 and 24 mo after the operation.
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