Gastroenterology

Baishideng Publishing Group Inc



Contents Weekly Volume 26 Number 40 October 28, 2020

World Journal of
Gastroenterology

6111

6141

REVIEW
Cirrhotic portal hypertension: From pathophysiology to novel therapeutics

Gunarathne LS, Rajapaksha H, Shackel N, Angus PW, Herath CB

Role of gut microbiota via the gut-liver-brain axis in digestive diseases

Ding JH, Jin Z, Yang XX, Lou J, Shan WX, Hu YX, Du Q, Liao QOS, Xie R, Xu JY

6163

6182

6195

MINIREVIEWS

Imaging-based algorithmic approach to gallbladder wall thickening

Gupta P, Marodia Y, Bansal A, Kalra N, Kumar-M P, Sharma V, Dutta U, Sandhu MS

Overlooked risk for needle tract seeding following endoscopic ultrasound-guided minimally invasive
tissue acquisition

Gao RY, Wu BH, Shen XY, Peng TL, Li DF, Wei C, Yu ZC, Luo MH, Xiong F, Wang LS, Yao J

Prevalence, diagnosis, and treatment of primary hepatic gastrointestinal stromal tumors

Qian XH, Yan YC, Gao BQ, Wang WL

6207

6224

6241

6250

ORIGINAL ARTICLE

Basic Study

Prediction of clinically actionable genetic alterations from colorectal cancer histopathology images using
deep learning

Jang HJ, Lee A, Kang J, Song IH, Lee SH

New strain of Pediococcus pentosaceus alleviates ethanol-induced liver injury by modulating the gut
microbiota and short-chain fatty acid metabolism

Jiang XW, Li YT, Ye JZ, Lv LX, Yang LY, Bian XY, Wu WR, Wu JJ, Shi D, Wang Q, Fang DQ, Wang KC, Wang QQ, Lu YM,
XieJJ, Li LJ
Retrospective Cohort Study

Predicting cholecystocholedochal fistulas in patients with Mirizzi syndrome undergoing endoscopic
retrograde cholangiopancreatography

Wu CH, Liu NJ, Yeh CN, Wang SY, Jan YY

Retrospective Study
Novel endoscopic papillectomy for reducing postoperative adverse events (with videos)

Jiang L, Ling-Hu EQ, Chai NL, Li W, Cai FC, Li MY, Guo X, Meng JY, Wang XD, Tang P, Zhu J, Du H, Wang HB

Jaishideng®

WJG | https://www.wjgnet.com I October 28,2020 | Volume26 | Issue40 |



World Journal of Gastroenterology
Contents
Weekly Volume 26 Number 40 October 28, 2020
Clinical Trials Study
6260  Pediatric bowel preparation: Sodium picosulfate, magnesium oxide, citric acid vs polyethylene glycol, a
randomized trial
Cuffari C, Ciciora SL, Ando M, Boules M, Croffie JM
SYSTEMATIC REVIEWS
6270  Insufficient etiological workup of COVID-19-associated acute pancreatitis: A systematic review
Juhdsz MF, Ocskay K, Kiss S, Hegyi P, Parniczky A
META-ANALYSIS
6279  Diagnostic efficacy of the Japan Narrow-band-imaging Expert Team and Pit pattern classifications for
colorectal lesions: A meta-analysis
Zhang Y, Chen HY, Zhou XL, Pan WS, Zhou XX, Pan HH
CASE REPORT
6295  Compromised therapeutic value of pediatric liver transplantation in ethylmalonic encephalopathy: A case
report
Zhou GP, Qu W, Zhu ZJ, Sun LY, Wei L, Zeng ZG, Liu Y
Bishidengs WIG | https://www.wjgnet.com I October 28,2020 | Volume26 | Issue40 |



World Journal of Gastroenterology

Contents
Weekly Volume 26 Number 40 October 28, 2020

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Dr. Rakesh Kochhar is a Professor in and Head of the
Department of Gastroenterology at the Postgraduate Institute of Medical Education and Research, Chandigarh,
India. Having completed his MBBS from ] N Medical College (Aligarh, India), he performed postgraduate training
in Medicine and undertook a fellowship in Gastroenterology at the Postgraduate Institute of Medical Education
and Research. He then joined his alma mater as faculty and became a professor in 2003. Widely travelled, he
worked as a World Health Organization Fellow at Mayo Clinic (Rochester, USA) and St Bart’s Hospital (London,
UK). His ongoing research interests include corrosive injuries to the gastrointestinal tract, stricture dilatation, acute
pancreatitis, and celiac disease. He has served as President of the Society of Gastrointestinal Endoscopy of India
and is currently the President-elect of the Indian Society of Gastroenterology. (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (W]G, World | Gastroenterol) is to provide scholars and readers
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical
research articles and communicate their research findings online. WJG mainly publishes articles reporting research
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now indexed in Current Contents®/ Clinical Medicine, Science Citation Index Expanded (also known as
SciSearch®), Journal Citation Reports®, Index Medicus, MEDLINE, PubMed, PubMed Central, and Scopus. The 2020
edition of Journal Citation Report® cites the 2019 impact factor (IF) for W]G as 3.665; IF without journal self cites:
3.534; 5-year IF: 4.048; Ranking: 35 among 88 journals in gastroenterology and hepatology; and Quartile category:

Q2.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ji-Hong Lin; Production Department Director: Yun-Xiaojian Wu; Editorial Office Director: Ze-Mao Gong.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1007-9327 (print) ISSN 2219-2840 (online) https:/ /www.wignet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 1, 1995 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Weekly https:/ /www.wijgnet.com/bpg/Getlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski, Subrata Ghosh https:/ /www.wijgnet.com/bpg/getinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http:/ /www.wignet.com/1007-9327/editotialboard.htm https:/ /www.wignet.com/bpg/getinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
October 28, 2020 https:/ /www.wijgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

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

JBaishideng®

WJG | https://www.wjgnet.com 11 October 28,2020 | Volume26 | Issue40 |


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
http://www.wjgnet.com/1007-9327/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

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

DOI: 10.3748 / wjg.v26.i40.6195

World Journal of
Gastroenterology

World | Gastroenterol 2020 October 28; 26(40): 6195-6206

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

MINIREVIEWS

Prevalence, diagnosis, and treatment of primary hepatic
gastrointestinal stromal tumors

Xiao-Hui Qian, Ying-Cai Yan, Bing-Qiang Gao, Wei-Lin Wang

ORCID number: Xiao-Hui Qian 0000-
0002-5369-3301; Ying-Cai Yan 0000-
0003-2417-6716; Bing-Qiang Gao
0000-0002-1265-0217; Wei-Lin Wang
0000-0001-9432-2649.

Author contributions: Qian XH
designed the study, prepared the
table, and wrote the paper; Yan YC
and Gao BQ performed the
research and analyzed and
interpreted the data; Wang WL
critically reviewed and drafted the
manuscript, supervised, and finally
approved the article.

Supported by National Natural
Science Foundation of China, No.
81572307 and 81773096.

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

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (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: htt

p:/ / creativecommons.org/ licenses

Jaishideng®

WJG | https://www.wjgnet.com

Xiao-Hui Qian, Ying-Cai Yan, Bing-Qiang Gao, Wei-Lin Wang, Department of Hepatobiliary and
Pancreatic Surgery, The Second Affiliated Hospital, Zhejiang University School of Medicine,
Hangzhou 310009, Zhejiang Province, China

Xiao-Hui Qian, Bing-Qiang Gao, Wei-Lin Wang, Key Laboratory of Precision Diagnosis and
Treatment for Hepatobiliary and Pancreatic Tumor of Zhejiang Province, Hangzhou 310009,
Zhejiang Province, China

Xiao-Hui Qian, Bing-Qiang Gao, Wei-Lin Wang, Research Center of Diagnosis and Treatment
Technology for Hepatocellular Carcinoma of Zhejiang Province, Hangzhou 310009, Zhejiang
Province, China

Xiao-Hui Qian, Bing-Qiang Gao, Wei-Lin Wang, Clinical Medicine Innovation Center of Precision
Diagnosis and Treatment for Hepatobiliary and Pancreatic Disease of Zhejiang University,
Hangzhou 310009, Zhejiang Province, China

Xiao-Hui Qian, Bing-Qiang Gao, Wei-Lin Wang, Clinical Research Center of Hepatobiliary and
Pancreatic Diseases of Zhejiang Province, Hangzhou 310009, Zhejiang Province, China

Corresponding author: Wei-Lin Wang, MD, PhD, Doctor, Professor, Surgeon, Department of
Hepatobiliary and Pancreatic Surgery, The Second Affiliated Hospital, Zhejiang University
School of Medicine, No. 88 Jiefang Road, Hangzhou 310009, Zhejiang Province, China.
wam@zju.edu.cn

Abstract

Gastrointestinal stromal tumors (GIST), which is the most common mesenchymal
tumor of the digestive tract, account for 1%-3% of gastrointestinal tumors.
Primary stromal tumors outside the gastrointestinal tract are collectively referred
to as extra GISTs, and stromal tumors in different regions often have different
prognoses. A primary hepatic GIST is a rare tumor with an unknown origin,
which may be related to interstitial Cajal-like cells. Although primary hepatic
GIST has certain characteristics on imaging, it lacks specific symptoms and signs;
thus, the final diagnosis depends on pathological and genetic evidence. This
review summarizes all cases of primary hepatic GIST described in the literature
and comprehensively analyzes the detailed clinical data of all patients. In terms of
treatment, local resection alone or with adjuvant therapy was the prioritized
choice to obtain better disease-free survival and longer survival time. For
advanced unresectable cases, imatinib mesylate was applied as the first-line
chemotherapy agent. Moreover, transcatheter arterial chemoembolization,
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radiofrequency ablation, and microwave ablation were shown to improve overall
survival for selected patients. Liver transplantation was a final treatment option
after resistance to chemotherapy developed.
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Core Tip: A primary hepatic gastrointestinal stromal tumor(PHGIST) is a rare tumor
with an unknown origin and bad prognosis, which has always been misdiagnosed. The
majority of studies of PHGIST are case reports, and clinical evaluation of different
treatment methods has never been established. This review, including 35 cases from
different nations, summarizes the etiology, clinical characteristics, diagnosis, treatment,
and prognosis of PHGIST in order to clarify the treatment options for this rare disease.
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are the most common gastrointestinal
mesenchymal tumor with an incidence of approximately 1,/100000 to 1.6/100000 per
year!”l. They are a sophisticated mesenchymal tumor, mainly including immature
spindle-shaped and/or epithelial-like cell proliferations. Studies have shown that
tumorigenesis originates from the interstitial cell of Cajal (ICC) in the gastrointestinal
tract, which is the cell responsible for triggering gastrointestinal mobility™. The
diagnosis of GIST is based on the pathology of the lesion, including cell morphology
and immunohistochemistry. According to previous research, CD117 (c-KIT) is
expressed in approximately 94%-98% of GIST cases, while CD34 is expressed in 70% of
cases™l. GIST occurs in the digestive tract, including the stomach (60%-70%), the small
intestine (20%-25%), the colon and rectum (5%), and the esophagus (< 5%)"..

An extra GIST (EGIST) refers to a type of tumor similar to GIST in tissue
morphology and immunophenotype but that originates in the abdominal cavity or
retroperitoneum and does not involve the intestinal wall or visceral serosal. Presently,
there is no unified understanding of the origin of EGIST due to its low incidence.
According to the study by Du et al", the incidence of EGIST is < 10% of all GISTs with
a definite source. The malignant risk of the tumor, defined as its ability to invade and
metastasize, is varied. GISTs are classified into four levels according to their size,
mitotic image, and location of the lesion using the National Institutes of Health (NIH)
classification guideline, which corresponds to different prognoses and preferred
treatment methods. According to previous reports, the risk classification and
prognosis of EGISTs are significantly worse than those of gastrointestinal tumors!'*'!l,

Both GIST and EGIST commonly metastasize to the liver*'¥, but the liver is a rare
primary metastatic site of GIST. The majority of studies of primary hepatic GIST
(PHGIST) are case reports, and clinical evaluation of different treatment methods has
never been established. However, an overall impression of the clinical features,
imaging, pathology, and treatment prognosis of PHGIST can be obtained from the
limited literature. This review summarizes the etiology, clinical characteristics,
diagnosis, and treatment of PHGIST, including cases from the earliest reports found to
December 2019. Moreover, this review attempts to clarify the survival and treatment
options for this rare disease.
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SEARCH FOR CASE REPORTS OF PHGIST PATIENTS

Online databases, including PubMed and China National Knowledge Internet, were
used to find relevant studies and further analyze the characteristics of PHGIST
without restrictions on publication dates until December 1, 2019. The search terms
used were as follows: “extra-gastrointestinal stromal tumors,” “gastrointestinal
stromal tumor and liver,” “primary hepatic gastrointestinal stromal tumors,” and
“stromal tumors of the liver.” The references for initial studies found were scanned
carefully to identify more studies. Eligible documents were selected according to the
abstract, and the entire report was subsequently reviewed cautiously. We collected
and recorded all reports containing detailed patient information including medical
history, laboratory and imaging data, pathological information, treatment records, and
prognostic methods (Table 1).

ETIOLOGY OF PHGIST

ICCs are interstitial cells found in the gastrointestinal tract that function as pacemakers
for gastrointestinal peristalsis’l. Current research suggests that GISTs originate from
this cell™). Moreover, ICC-like cells with a similar structure and function to ICC were
observed in organs outside the digestive tract as well as in the vasculature, including
the portal vein and mesenteric artery space, using immunohistochemistry in human
and animal specimens!*'"l. Rusu et al"*! and Ilie et al'"! demonstrated that ICC-like cells
were also present in the human embryonic liver as a single precursor/progenitor cell.
Therefore, it is reasonable to speculate that PHGISTs originate from this typical ICC-
like precursor cell. Some authors also believe that PHGISTs originate from
undifferentiated pluripotent mesenchymal stem cells located outside the
gastrointestinal tract that then differentiate into ICC!"". The occurrence of PHGIST on
all liver lobes indicates that the distribution of ICC cells in the liver is widespread, and
the presence of ICC-like cells in liver tissue may contribute to the development of
PHGIST.

The mechanism underlying how ICC develops into a tumor remains largely
unknown. Several studies have shown that the function-acquired mutation stem cell
factor receptor (KIT) of the receptor tyrosine kinase gene in ICC plays a crucial role in
the occurrence of most GIST cases™!. In previous studies, 65%-80% of GISTs had
mutations in the KIT gene, and approximately 10% of KIT-negative GISTs had
activation mutations in the platelet-derived growth factor receptor alpha (PDGFRA)
genel” . In our review, nine patients with gene analysis were included, and the
mutation rate was 66% (6/9; n = 4 for KIT gene, n = 2 for PDGFRA gene). KIT and
PDGFRA mutations may also promote the occurrence and development of PHGIST via
activation and autophosphorylation of downstream signaling pathways.

CLINICAL FEATURES AND LABORATORY TESTS FOR PHGIST

PHGIST patients may have no obvious symptoms with a liver mass accidentally found
during routine physical examination or imaging with subsequent confirmatory
diagnostic testing. Symptomatic patients show symptoms similar to chronic liver
disease, and abdominal pain and a palpable abdominal mass are the most common
presentations. Other presenting gastrointestinal symptoms include abdominal
discomfort, indigestion, and distension. It is worth noting that two patients presented
with significant, acute weight loss in the late stagel”*. Some patients may have
difficulty breathing because of a large tumor resulting in mechanical obstruction™*1.
In the later stage of tumor growth, tumor rupture and bleeding can occur, and patients
present to the hospital due to sudden onset abdominal pain. Although the incidence
is rare, the possibility of GIST should be considered clinically for large space-
occupying lesions of the liver. PHGIST is currently not associated with any specific
tumor marker, except for a few cases that presented with slightly elevated but within
normal range alpha-fetoprotein, CA19-9, and CA125 levels!''.

IMAGING AND PATHOLOGICAL DIAGNOSIS

Given that there are no specific radiological features for PHGIST, it is challenging to
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Table 1 Case reports of primary hepatic gastrointestinal stromal tumors

Test for
. . Size  Tumor Cell Mitotic Ki67 .
Ref. Year Nation Age/sex Symptom Location/n . . Rupture  Treatment * H(+) o gene Risk Recurrence 0S
incm presentation morphology /50 HPFs % .
mutation
1 2003 United  79/F Short of breath  R/1 15 Solid + cyst No HR s 20 cp117, 15 No High  16/Met 20/A
States CD34
¥ 2006  Italy 37/M No symptom  R/1 18 Solid + cyst No HR S 20 CD117 NA No High  14/Met 39/A
B 2006  China 62/M AP R+L/2 145  Solid + cyst No HR S NA CD117, NA  No High NA NA
CD34
B4 2006 China 45/M AP R/>3 20 Cyst No Drainage s 35 CDI117, 50 No High 3/DFS NA
CD34
1 2007 China 67/M Short of L/1 44 Solid + cyst No HR NA >3 CD117, NA  No High 4/DFS 4/A
breath, CD34
distention
F 2008  China 48/F No symptom  L/1 43 Solid + cyst No Chemo NA NA CD117 NA No NA NA NA
B 2009  China 17/M No symptom ~ R/1 5.1 Solid No RFA s 0 CD117, NA  No High 3/DFS 3/A
CD34
41 2009 Japan 30/M Abdominal R+L/1 20 Solid + cyst No HR S+E 5] CD117, NA Yes, negative High  24/Rec + Met 108/A
fullness CD34
1 2010 Japan 70/M Appetite L/1 20 Solid No HR E 1 CD34 NA  Yes, PDGFRA High NA NA
reduced 12
3] 2010 China 40/F No symptom  L/1 18 Cyst No HR S >5 CD117 >5 No High 12/DFS 12/A
156l 2012 China 53/M Abdominal R/1 20 Solid + cyst No No treatment NA NA CD117, NA No High NA NA
discomfort CD34,
DOG-1
i 2012 China 65/F No symptom  R/1 NA Solid + cyst No Chemo S NA CD117, NA No High NA NA
CD34
=81 2013 China 66/F Distention L/1 8.6 Solid + cyst No HR S 35 CD117 NA No High 12/Rec+Met 13/D
B9 2013 China 71/M No symptom R/ 1 10 Solid No HR s NA CD117, NA  No High NA NA
CD34,
DOG-1
0 2014 India 55/F AP, Appetite R+L/3 18 Solid No HR s 10 CD117 NA  No High 7/DFS 7/A
reduced
P 2014 Korea 71/M Nausea, L/1 7 Solid + cyst No HR s 30-32 CDI17, NA  No High 19/DFS 19/A
indigestion DOG-1
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Ll 2018  China 74/M Abdominal R/1 515 Solid + cyst No HR S <5 CD117, 15 No High NA NA
discomfort DOG-1

AP: Abdominal pain; AT: Autotransplantation; C: Caudate lobe of liver; Chemo: Chemotherapy; DFS: Disease-free survival; E: Epithelioid; F: Female; HPF: High-power field; HR: Hepatic resection; IH: Immunohistochemistry; L: Left lobe
of liver; M: Male (sex), and median lobe of liver (location); Met: Metastasis; MWA: Microwave ablation; NA: Not available; OS: Overall survival; R: Right lobe of liver; Rec: Recurrence; RFA: Radiofrequency ablation; S: Spindle; TACE:

Transcatheter arterial chemoembolization; T: Transplantation.

distinguish PHGIST from other hepatic tumors preoperatively. Thus, these types of
tumors are often misdiagnosed. From a morphological point of view, most PHGISTs
appear as single round cyst-like solid masses that are occasionally lobulated with
bright or fuzzy borders and thick pseudo capsules in some parts with central necrosis
and cysts. Tumors may be accompanied by intratumor bleeding, and calcification is
rare. It is worth mentioning that magnetic resonance imaging is useful in showing the
complex components of tumor tissues™l. Specifically, diffusion-weighted imaging for
solid components shows a significantly high signal, which may be related to malignant
tumors.

Two types of enhancement imaging patterns for most contrasted scans were seen.
First, during the arterial, portal, and delay phases, there was continuous uneven
enhancement. If the tumor was a solid mass, it was often difficult to distinguish from
hepatic hemangiomal®!. Second, on the fast-forward and fast-reverse phases, the
arterial phase was significantly strengthened to a level higher than the normal liver
parenchyma. Identification was challenging when equal or low density signals were
similar to those for hepatocellular carcinoma, especially when the lesion had a false
capsule!l. In one case, an entirely cystic tumor was seen, which was difficult to
distinguish from a hepatic cyst during the early stage. Its size increased during the
follow-up course, and PHGIST was finally confirmed™. Follow-up imaging studies
should be performed, and a diagnosis of PHGIST should be suspected if there is rapid
tumor enlargement.

In GIST, positron emission tomography-computed tomography (PET-CT) is
considered to be the most sensitive method for diagnosis as well as for evaluating the
efficacy of molecularly targeted drugs. Because PET-CT has essential value in
diagnosis and staging, prediction of malignant potential, treatment decision, efficacy
assessment, and follow-up monitoring, it has been clinically recognized and included
in the 2010 National Comprehensive Cancer Network Guide Guidelines Medium!*. In
the literature, PET-CT was used to exclude liver GIST from extrahepatic lesions with a
maximum standardized uptake value of 6.30-6.85. Importantly, even if patients
have a characteristic image without a history of hepatitis and alpha-fetoprotein levels
are not elevated, the possibility of PHGIST should be considered in the differential
diagnosis. However, the final diagnosis should still be based on pathology and
immunohistochemistry.

EGISTs have the same morphology, immunohistochemistry, and molecular
characteristics as conventional GISTs, including metastatic GISTs. The
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histopathological diagnostic criteria for GISTs have been firmly established.
Histologically, there are three main PHGIST types. The spindle cell type predominates,
while epithelioid cell and mixed cell types account for only a small portion of cases
(11.4%, 4/35). The tumor cells of most patients who underwent
immunohistochemistry expressed CD117 and CD34, which showed a positive
envelope and/or diffuse cytoplasm. Only one case of GIST was found not to express
CD117, but it was CD34 positivel”]. The diagnosis of GIST cannot be ruled out in a
patient with a tumor morphologically consistent with GIST but without CD117
expression. In this case, further detection of mutations in the ¢-KIT and PDGFRA-a
genes is required for diagnosis. Moreover, GISTs can also express DOG1, especially in
cases with a PDGFR-a gene mutation without a c-KIT mutation with an overall
sensitivity similar to that of CD1170*. The combination of DOG1 and CD117
expression for the diagnosis of GIST has functional complementarity™!.

We believe that a precise diagnosis requires immunohistochemistry and molecular
examination, which may exclude other rare types of hepatic mesenchymal epithelioid
tumors, such as epithelioid vascular leiomyomata, leiomyosarcoma, and malignant
melanin tumors. It should be emphasized that the liver is the most likely place for
GIST metastasis and that primary GIST of the liver is rare. Therefore, to ensure an
accurate diagnosis, it is necessary to exclude tumors in other common locations of the
gastrointestinal tract by using methods such as barium radiography, digestive
endoscopy, and PET-CT. In addition, CT or ultrasound-guided fine-needle aspiration
biopsy is commonly used to diagnose unresectable hepatic tumors™*. Puncture
biopsy can also be used to definitively diagnose patients with inoperable PHGIST.

OVERALL CONDITION OF THE CASE REPORTS

There were 34 reports of PHGIST in the literature, with a total of 35 cases as follows:
twenty-three in China, one in South Korea, two in France, two in India, three in Japan,
and four in other countries (Table 1). Patients ranged in age from 17-79 years with an
average age of 56 years. Seventeen cases were male, seventeen cases were female, and
one case had no reported gender. Of all cases, 26.6% (15/35) were asymptomatic and
found on routine physical examination. The presenting symptom was abdominal pain
of varying intensity in 11 patients. One case presented with acute rupture due to
tumor rupture, and the other presenting manifestations included loss of appetite (n =
2), indigestion (n = 1), abdominal discomfort (1 = 2), weight loss (1 = 2), and shortness
of breath (n = 2). Tumors were located in all lobes of the liver with the majority being
in the right lobe (n = 22). Most patients presented with a single hepatic mass (n = 30);
however, two patients had more than two masses. The tumors ranged in diameter
from 2.3 cm to 44.0 cm (median, 15.0 cm; mean, 13.8 cm). On imaging, there were
three, eight, and twenty-four cases of cystic masses, solid masses, and mixed masses,
respectively.

Of the thirty-five patients, twenty-five underwent local hepatectomy alone or in
combination with adjuvant therapy, two underwent transcatheter arterial
chemoembolization (TACE), and two underwent liver transplantation. Three patients
received different interventions for various reasons: One patient (tumor size 5.1 cm)
underwent radiofrequency ablation, one patient (tumor size 2.4 cm) was treated with
microwave ablation, and one patient with large cystic masses (largest tumor > 20 cm)
underwent repeated cystic drainage. The remaining five cases were not treated
surgically, including one patient who was discharged without any treatment. Follow-
up data were obtained from 24 patients, and recurrence usually occurred within 1 year
of the operation. The metastatic sites included the liver, lymph nodes, bones, and
brain. Most patients were categorized as high risk according to the risk stratification
criteria of the 2008 version of the NIH guidelines, and 16 patients received adjuvant
therapy or chemotherapy alone. Nineteen of twenty-five patients (76.0%) had a mitotic
index = 5/50 high-power fields.

Ki-67 expression was detected in ten patients, and eight patients had a ratio more
than 5%. Among thirty liver GIST specimens, spindle cell morphology was observed
in twenty-five (83.3%), epithelioid cell morphology was observed in one (3.3%), and
mixed cell morphology was observed in four (13.3%). Of the 35 (97.1%) specimens, 34
were positive for CD117, and 18 (51.4%) were positive for CD3. Five of six cases
(83.3%) were positive for DOG-1. Genomic mutations were examined in four
specimens. KIT mutations in exon 11 were found in three of nine specimens, KIT
mutations in exon 9 were found in one specimen, PDGFE 12 mutations were found in
two specimens, and the remaining three specimens had no apparent genetic
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mutations. The 2008 version of NIH risk classified thirty-three patients as high risk
(94%), and the other two patients could not be classified because of incomplete data.
Seventeen studies reported prognostic results. During follow-up, five patients were
diagnosed with recurrent or metastatic tumors. Metastases were found in the
following organs: hilar and pulmonary lymph nodes (n = 1), stomach (n = 1), lungs (n
= 1), brain (n = 1), and bone (n = 1). Two patients who did not undergo surgery died of
primary liver EGIST at 13 mo.

PHGIST TREATMENT

As there are few cases of PHGIST, the main treatment methods follow the treatment
protocol of GIST, which reflects the concept of comprehensive therapy as a whole.
Based on a review of all cases, we believe that lesion resection with or without
combined chemotherapy is the best choice. Of the 30 patients with PHGIST who
received local hepatectomy alone or in combination with chemotherapy, 23 (76.7%)
patients had a survival > 6 mo. For locally advanced tumors, after an evaluation is
performed, obtaining RO resection should be attempted followed by adjuvant
treatment. In one case, a liver mass was located in the right posterior lobe of the liver,
which spread to the right adrenal gland!"'l. Because conventional methods could not be
used for resection, external hepatectomy and autotransplantation were performed(™!.
Interestingly, the majority of reported cases of PHGIST were detected at a resectable
stage with < 15% of patients not being treated with surgery.

According to the recommendations of the NIH, almost all PHGISTs are high risk
and thus require adjuvant treatment. Among chemotherapeutic agents, imatinib is
recommended as a first-line treatment™), although less common drugs such as
sunitinib and regorafenib are sometimes used!"**'l. GIST is caused by ¢-KIT or PDGFR
mutations in precursor cells, leading to the continuous activation of tyrosine kinase
and uncontrolled cell proliferation and differentiation. Therefore, the use of imatinib, a
tyrosine kinase inhibitor, has completely changed the concept of surgical treatment
and comprehensive treatment of GIST™. For PHGIST, almost half of the patients
studied received imatinib as a basic or adjuvant treatment with satisfactory results.
Although no patient received imatinib as a preoperative adjuvant treatment, we
believe that after the evaluation of certain advanced tumors, it can be used as
neoadjuvant therapy to minimize the lesion and obtain possible RO resection.

Imatinib is also the first-line therapy recommended for patients with unresectable
tumors or who have obvious contraindications to surgery. A needle biopsy is required
to confirm the diagnosis for nonsurgical treatment; however, it is necessary to ensure
that the biopsy is performed well. It is worth noting that in patients treated with
imatinib, even if the lesion does not shrink significantly during follow-up, this may
indicate stable cancer with a prolonged survival time. Joyon et al*’! reported a patient
who had only minimal response at 6 mo follow-up (< 10% reduction in diameter), but
who survived 18 mo following diagnosis. For patients who can undergo resection after
relapse, the tumor should be resected, and imatinib should be added or continued. In
GIST cases, the 2 years of progression-free survival for patients treated with imatinib
was 77%, which may be similar for PHGIST®**l. Conventional chemotherapeutics
such as doxorubicin combined with cisplatin were seldom used in PHGIST cases;
however, they may contribute to the maintenance of tumor stability. In one report™,
systemic chemotherapy consisting of 50 mg/m? doxorubicin and 50 mg/m? cisplatin
every 3 wk resulted in improved symptoms with reductions in dull upper abdominal
pain and tumor size on palpation after the first treatment cycle.

PHGIST may be asymptomatic early, but the tumors grow quickly, and rupture and
bleeding may occur. Indeed, several cases of intratumor bleeding have been reported.
Transarterial embolization can be performed to stanch bleeding. Other treatment
strategies are used in specific clinical situations. In two patients with small tumors,
local treatment was attempted with radiofrequency”! and microwavel*! ablation
resulting in a satisfying prognosis. TACE is a palliative treatment for patients with
unresectable primary hepatic angiosarcoma. Liao ef al*! reported a case who accepted
TACE to slow tumor progression and reduce lesions, ultimately achieving RO resection
of the tumor.

Resistance to chemotherapy treatment may eventually occur with the prolongation
of imatinib treatment time. For GIST, it has been reported that 15% of patients are
primarily resistant to the drug!l, In general, 88% of patients suffer from recurrence
about 2 years after imatinib treatment due to the secondary resistance mutations in
additional KIT exons!l. Given the poor results of palliative treatment including
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chemotherapy, ablation, and TACE in patients with tyrosine kinase inhibitor drug
resistance, liver transplantation may be the only treatment that may improve
prognosis and prolong the overall survival time!*l. In a case reported by Joyon ef al*’}, a
patient received a first course of lipiodol chemoembolization, but a second intrahepatic
lesion was discovered in the left lobe 3 mo later. After evaluating the transplantation
indications, liver transplantation was proposed. The patient eventually died 22 years
after the initial diagnosis, 21 years after liver transplantation, and 9 years after tumor
recurrence. According to the study by Frilling et al™, adjuvant treatment with imatinib
initially given before transplantation for a period > 2 years may yield better results.
Mao et al! performed extracorporeal hepatic resection and autotransplantation for
PHGIST. The patient then received imatinib adjuvant therapy and had no evidence of
recurrence on CT or ultrasound after 12 mo.

LIMITATIONS OF THE ANALYSIS

Our study is a retrospective analysis based on previous literature, and it inevitably has
some limitations. First, the sample size was relatively small. Only Chinese and English
language literature was searched, which may have led to uneven regional sampling.
Second, this review included case reports from East and South Asia, North and South
America, and western and southern Europe; therefore, the demographic heterogeneity
across different studies is inevitable. Third, combined case report analyses are
somewhat limited and inaccurate due to the difference in the quality of care between
hospitals and institutions. We tried to minimize the analysis of data from case reports
and preferred to focus on the essential characteristics of the patients in these reports.

CONCLUSION

PHGISTs are sporadic. It remains challenging to accurately determine the liver as the
primary site of GISTs to obtain an accurate diagnosis. The first-line treatment of
PHGIST is surgical intervention. Additionally, imatinib can be used as adjuvant
therapy for locally advanced tumors and as the first-line treatment for unresectable
tumors, recurrence, and metastases. Overall, existing studies have shown that
PHGISTs are high-risk tumors compared with common GISTs, meaning that the
prognosis of PHGIST is worse than that of gastric and small intestine GIST. Therefore,
involvement of a multidisciplinary team is needed for the diagnosis and treatment of
patients with PHGIST.
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