Gastroenterology

Baishideng Publishing Group Inc



/{/ (]‘ World Journal of
Gastroenterology

Contents Weekly Volume 23 Number 13 April 7,2017

EDITORIAL
2269 Gastroesophageal reflux disease and morbid obesity: To sleeve or not to sleeve?
Rebecchi F, Allaix ME, Patti MG, Schlottmann F, Morino M

REVIEW
2276  Advanced pancreatic ductal adenocarcinoma - Complexities of treatment and emerging therapeutic options

Diwakarla C, Hannan K, Hein N, Yip D

MINIREVIEWS
2286 Indoleamine 2,3-dioxygenase: As a potential prognostic marker and immunotherapeutic target for
hepatocellular carcinoma

Asghar K, Farooq A, Zulfigar B, Rashid MU

ORIGINAL ARTICLE
Basic Study
2294  Disruption of the TWEAK/Fn14 pathway prevents 5-fluorouracil-induced diarrhea in mice

Sezaki T, Hirata Y, Hagiwara T, Kawamura YI, Okamura T, Takanashi R, Nakano K, Tamura-Nakano M, Burkly LC, Dohi T

2308 CMA down-regulates p53 expression through degradation of HMGB1 protein to inhibit irradiation-triggered
apoptosis in hepatocellular carcinoma
Wu JH, Guo JP, Shi J, Wang H, Li LL, Guo B, Liu DX, Cao Q, Yuan ZY

2318  Cullin 4A is associated with epithelial to mesenchymal transition and poor prognosis in perihilar
cholangiocarcinoma

Zhang TJ, Xue D, Zhang CD, Zhang ZD, Liu QR, Wang JQ

2330  Notch signaling mediated by TGF-B/Smad pathway in concanavalin A-induced liver fibrosis in rats
Wang Y, Shen RW, Han B, Li Z, Xiong L, Zhang FY, Cong BB, Zhang B

2337  MicroRNA-145 exerts tumor-suppressive and chemo-resistance lowering effects by targeting CD44 in
gastric cancer

Zeng JE, Ma XQ, Wang LP, Wang W

Case Control Study
2346  Predictors for difficult cecal insertion in colonoscopy: The impact of obesity indices
Moon SY, Kim BC, Sohn DK, Han KS, Kim B, Hong CW, Park BJ, Ryu KH, Nam JH

Raishidenge ~ WJG | www.wjgnet.com I April 7,2017 | Volume 23 | Issue 13 |



World Journal of Gastroenterology

SellEdi Volume 23 Number 13 April 7, 2017

Retrospective Cohort Study
2355 Impact of interferon-free antivirus therapy on lipid profiles in patients with chronic hepatitis C genotype 1b
Endo D, Satoh K, Shimada N, Hokari A, Aizawa Y

Retrospective Study
2365 Transition after pediatric liver transplantation - Perceptions of adults, adolescents and parents
Junge N, Migal K, Goldschmidt I, Baumann U

2376  Minimally invasive surgery for gastric cancer: A comparison between robotic, laparoscopic and open surgery
Parisi A, Reim D, Borghi F, Nguyen NT, Qi F, Coratti A, Cianchi F, Cesari M, Bazzocchi F, Alimoglu O, Gagniere J,
Pernazza G, D’Imporzano S, Zhou YB, Azagra JS, Facy O, Brower ST, Jiang ZW, Zang L, Isik A, Gemini A, Trastulli S,
Novotny A, Marano A, Liu T, Annecchiarico M, Badii B, Arcuri G, Avanzolini A, Leblebici M, Pezet D, Cao SG, Goergen M,
Zhang S, Palazzini G, D’Andrea V, Desiderio J

2385  Clinical implication of FDG uptake of bone marrow on PET/CT in gastric cancer patients with surgical
resection
Lee JW, Lee MS, Chung IK, Son MW, Cho YS, Lee SM

Observational Study
2396 Safety and efficacy of tenofovir in chronic hepatitis B-related decompensated cirrhosis
Lee SK, Song MJ, Kim SH, Lee BS, Lee TH, Kang YW, Kim SB, Song IH, Chae HB, Ko SY, Lee JD

2404 Can mean platelet volume play a role in evaluating the severity of acute pancreatitis?
Lei JJ, Zhou L, Liu Q, Xiong C, Xu CF

Prospective Study

2414  Proposed criteria to differentiate heterogeneous eosinophilic gastrointestinal disorders of the esophagus,
including eosinophilic esophageal myositis
Sato H, Nakajima N, Takahashi K, Hasegawa G, Mizuno K, Hashimoto S, Ikarashi S, Hayashi K, Honda Y, Yokoyama J,
Sato Y, Terai S

2424  Therapeutic experience of 289 elderly patients with biliary diseases
Zhang ZM, Liu Z, Liu LM, Zhang C, Yu HW, Wan BJ, Deng H, Zhu MW, Liu ZX, Wei WP, Song MM, Zhao Y

META-ANALYSIS
2435  What is the quantitative risk of gastric cancer in the first-degree relatives of patients? A meta-analysis
Yaghoobi M, McNabb-Baltar J, Bijarchi R, Hunt RH

CASE REPORT
2443  Hepatic angiosarcoma with clinical and histological features of Kasabach-Merritt syndrome
Wadhwa S, Kim TH, Lin L, Kanel G, Saito T

Raishidenge ~ WJG | www.wjgnet.com I April 7,2017 | Volume 23 | Issue 13 |



Content World Journal of Gastroenterology
ontents Volume 23 Number 13 April 7, 2017

LETTERS TO THE EDITOR
2448  Tumor biopsy and patient enrollment in clinical trials for advanced hepatocellular carcinoma

Rimassa L, Reig M, Abbadessa G, Peck-Radosavijevic M, Harris W, Zagonel V, Pastorelli D, Rota Caremoli E, Porta C,

Damjanov N, Patel H, Daniele B, Lamar M, Schwartz B, Goldberg T, Santoro A, Bruix J

Raishidenge ~ WJG | www.wjgnet.com 111 April 7,2017 | Volume 23 | Issue 13 |



Contents

World Journal of Gastroenterology
Volume 23 Number 13 April 7, 2017

ABOUT COVER

Editorial board member of World Journal of Gastroenterology, Piero Luigi
Almasio, MD, Associate Professor, Biomedical Department of Internal and
Specialist Medicine, University of Palermo, Palermo 90127, Italy

AIMS AND SCOPE

World Journal of Gastroenterology (World | Gastroenterol, WJ]G, print ISSN 1007-9327, online
ISSN 2219-2840, DOI: 10.3748) is a peer-reviewed open access journal. ]G was estab-
lished on October 1, 1995. It is published weekly on the 7" 14th, 21, and 28" each month.
The WJ]G Editorial Board consists of 1375 experts in gastroenterology and hepatology
from 68 countries.

The primary task of WJ]G is to rapidly publish high-quality original articles, reviews,
and commentaries in the fields of gastroenterology, hepatology, gastrointestinal endos-
copy, gastrointestinal surgery, hepatobiliary surgery, gastrointestinal oncology, gastroin-
testinal radiation oncology, gastrointestinal imaging, gastrointestinal interventional ther-
apy, gastrointestinal infectious diseases, gastrointestinal pharmacology, gastrointestinal
pathophysiology, gastrointestinal pathology, evidence-based medicine in gastroenterol-
ogy, pancreatology, gastrointestinal laboratory medicine, gastrointestinal molecular biol-
ogy, gastrointestinal immunology, gastrointestinal microbiology, gastrointestinal genetics,
gastrointestinal translational medicine, gastrointestinal diagnostics, and gastrointestinal
therapeutics. WJG is dedicated to become an influential and prestigious journal in gas-
troenterology and hepatology, to promote the development of above disciplines, and to
improve the diagnostic and therapeutic skill and expertise of clinicians.

INDEXING/ABSTRACTING

Waorld Journal of Gastroenterolagy (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, Digital Object Identifier, and Directory of
Open Access Journals. The 2015 edition of Journal Citation Reports® released by Thomson
Reuters (ISI) cites the 2015 impact factor for W]G as 2.787 (5-year impact factor: 2.848), rank-
ing IWJG as 38 among 78 journals in gastroenterology and hepatology (quartile in category Q2).

FLYLEAF I-IX

Editorial Board

EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Fer-Fen Zhang
Proofing Editor-in-Chief: Lian-Sheng Ma

Responsible Assistant Editor: Xiang Li

Responsible Science Editor: Ze-Mao Gong
Proofing Editorial Office Director: Jin-Iei Wang

NAME OF JOURNAL
World Journal of Gastroenterology

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

LAUNCH DATE
October 1, 1995

FREQUENCY
Weekly

EDITORS-IN-CHIEF

Damian Garcia-Olmo, MD, PhD, Doctor, Profes-
sor, Surgeon, Department of Surgery, Universidad
Autonoma de Madrid; Department of General Sur-
gery, Fundacion Jimenez Diaz University Hospital,
Madrid 28040, Spain

Stephen C Strom, PhD, Professor, Department of
Laboratory Medicine, Division of Pathology, Karo-
linska Institutet, Stockholm 141-86, Sweden

Andrzej S Tarnawski, MD, PhD, DSc (Med),
Professor of Medicine, Chief Gastroenterology, VA
Long Beach Health Care System, University of Cali-
fornia, Irvine, CA, 5901 E. Seventh Str., Long Beach,

CA 90822, United States http:/ /www.wjgnet.com
EDITORIAL BOARD MEMBERS

All editorial board members resources online at http://
www.wignet.com/1007-9327/editorialboard.htm

PUBLICATION DATE
April 7, 2017

COPYRIGHT

EDITORIAL OFFICE © 2017 Baishideng Publishing Group Inc. Articles pub-

Jin-Lei Wang, Director

Yuan Qj, Vice Director

Ze-Mao Gong, Vice Director
World Journal of Gastroenterology
Baishideng Publishing Group Inc
8226 Regency Drive,

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

Fax: +1-925-2238243

E-mail: editorialoffice@wijgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http:/ /www.wjgnet.com

PUBLISHER

Baishideng Publishing Group Inc

8226 Regency Drive,

Pleasanton, CA 94588, USA

Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: bpgoffice@wijgnet.com

Help Desk: http://www.f6publishing.com/helpdesk

lished by this Open-Access journal are distributed under
the terms of the Creative Commons Attribution Non-
commercial License, which permits use, distribution,
and reproduction in any medium, provided the original
work is properly cited, the use is non commercial and is
otherwise in compliance with the license.

SPECIAL STATEMENT

All articles published in journals owned by the Baishideng
Publishing Group (BPG) represent the views and opin-
ions of their authors, and not the views, opinions or
policies of the BPG, except where otherwise explicitly
indicated.

INSTRUCTIONS TO AUTHORS
Full instructions are available online at http://www.
wignet.com/bpg/gerinfo/204

ONLINE SUBMISSION
http:/ /www.f6publishing.com

JRaishideng®

WIJG | www.wjgnet.com

v

April 7,2017 | Volume 23 | Issue 13 |




W J

World Journal of
Gastroenterology

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

DOI: 10.3748/ wjg.v23.i13.2424

World | Gastroenterol 2017 April 7; 23(13): 2424-2434

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

Prospective Study
Therapeutic experience of 289 elderly patients with biliary
diseases

ORIGINAL ARTICLE

Zong-Ming Zhang, Zhuo Liu, Li-Min Liu, Chong Zhang, Hong-Wei Yu, Bai-Jiang Wan, Hai Deng,
Ming-Wen Zhu, Zi-Xu Liu, Wen-Ping Wei, Meng-Meng Song, Yue Zhao

Zong-Ming Zhang, Zhuo Liu, Li-Min Liu, Chong Zhang,
Hong-Wei Yu, Bai-Jiang Wan, Hai Deng, Ming-Wen Zhu,
Zi-Xu Liu, Wen-Ping Wei, Meng-Meng Song, Yue Zhao,
Department of General Surgery, Beijing Electric Power Hospital,
State Grid Corporation of China, Capital Medical University,
Beijing 100073, China

Author contributions: Zhang ZM, Liu Z, Liu LM, Zhang C,
Yu HW, Wan BJ, Deng H, Zhu MW, Liu ZX, Wei WP, Song MM
and Zhao Y performed the study; Liu Z collected and analyzed
the data; and Zhang ZM provided the funding, designed the study
and wrote the manuscript.

Supported by the Science and Technology Project of State Grid
Corporation of China, No. SGHB0000AJJS1400182.

Institutional review board statement: This study was
reviewed and approved by the Ethics Committee of Beijing
Electric Power Hospital, State Grid Corporation of China, Capital
Medical University, Beijing, China.

Clinical trial registration statement: The clinical trial is
registered with the Research Registry under the Research
Registry Unique Identifying Number: researchregistry
2032. Details can be found at http://www.researchregistry.
com /browse-the-registry.html#user-researchregistry/
?view_26_search=researchregistry2032&view_26_page=1.

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

Conflict-of-interest statement: The authors declare that there
are no conflicts of interest related to this study.

Data sharing statement: No additional data are available.

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

Baishidenge ~ WJG | www.wjgnet.com

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

Correspondence to: Zong-Ming Zhang, MD, PhD, Professor,
Department of General Surgery, Beijing Electric Power Hospital,
State Grid Corporation of China, Capital Medical University, No.
Al, Taipinggqiaoxili, Fengtai District, Beijing 100073,

China. zhangzongming@mail.tsinghua.edu.cn

Telephone: +86-10-63503046

Fax: +86-10-63465865

Received: November 13, 2016
Peer-review started: November 13, 2016
First decision: December 29, 2016
Revised: January 14,2017

Accepted: February 17,2017

Article in press: February 17,2017
Published online: April 7, 2017

Abstract

AIM
To present clinical characteristics, diagnosis and treat-
ment strategies in elderly patients with biliary diseases.

METHODS

A total of 289 elderly patients with biliary diseases were
enrolled in this study. The clinical data relating to these
patients were collected in our hospital from June 2013
to May 2016. Patient age, disease type, coexisting
diseases, laboratory examinations, surgical methods,
postoperative complications and therapeutic outcomes
were analyzed.

RESULTS
The average age of the 289 patients with biliary diseases
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was 73.9 £ 8.5 years (range, 60-102 years). One
hundred and thirty-one patients (45.3%) had one of 10
different biliary diseases, such as gallbladder stones,
common bile duct stones, and cholangiocarcinoma. The
remaining patients (54.7%) had two types of biliary
diseases. One hundred and seventy-nine patients
underwent 9 different surgical treatments, including
pancreaticoduodenectomy, radical resection of hilar
cholangiocarcinoma and laparoscopic cholecystectomy.
Ten postoperative complications occurred with an
incidence of 39.3% (68/173), and hypopotassemia
showed the highest incidence (33.8%, 23/68). One
hundred and sixteen patients underwent non-surgical
treatments, including anti-infection, symptomatic
and supportive treatments. The cure rate was 97.1%
(168/173) in the surgical group and 87.1% (101/116)
in the non-surgical group. The difference between
these two groups was statistically significant (;° =
17.227, P < 0.05).

CONCLUSION

Active treatment of coexisting diseases, management
of indications and surgical opportunities, appropriate
selection of surgical procedures, improvements in
perioperative therapy, and timely management of
postoperative complications are key factors in enhancing
therapeutic efficacy in elderly patients with biliary
diseases.

Key words: Biliary diseases; Elderly patients; Surgical
treatment; Non-operative treatment

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: With global prolongation of life expectancy,
biliary diseases in elderly patients appear to be
common and multifaceted. The purpose of this study
was to determine the clinical characteristics and
treatment strategies in elderly patients with biliary
diseases in order to improve diagnosis and treatment.
Active treatment of coexisting diseases, management
of indications and surgical opportunities, appropriate
selection of surgical procedures, improvements in
perioperative therapy, and timely management of
postoperative complications are key factors in enhancing
therapeutic efficacy in elderly patients with biliary
diseases.

Zhang ZM, Liu Z, Liu LM, Zhang C, Yu HW, Wan BJ, Deng
H, Zhu MW, Liu ZX, Wei WP, Song MM, Zhao Y. Therapeutic
experience of 289 elderly patients with biliary diseases. World J
Gastroenterol 2017; 23(13): 2424-2434 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v23/i13/2424.htm DOI:
http://dx.doi.org/10.3748/wjg.v23.i113.2424

INTRODUCTION

With global prolongation of life expectancy, the
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incidence of diseases in the aging population has
increased. Since 1999, biliary diseases in elderly
patients have become common and multifaceted in
China, with a morbidity rate of 8%-11%!""..

Due to lowered stress response, an increase in
coexisting diseases, rapid progression, and poor surgical
tolerance, the risk of surgery for biliary diseases in
elderly patients has increased™?. In particular, a subset
of elderly patients may be at higher risk of developing
postoperative complications and increased mortality
due to the loss of physiological function and physical
reserves**). Therefore, there is an unmet dlinical need
to characterize biliary diseases in elderly patients, in
order to improve diagnosis and treatment for these
diseases’® ",

In the present study, the clinical data of 289 elderly
patients with biliary diseases admitted to our hospital
over the past 3 years were summarized and analyzed.

MATERIALS AND METHODS

Clinical data

A prospective study of 289 elderly patients with biliary
diseases, aged 60-102 years, including 129 males
(44.6%) and 160 females (55.4%), was conducted
in the Department of General Surgery, Beijing Electric
Power Hospital, State Grid Corporation of China,
Capital Medical University from June 2013 to May
2016.

The inclusion criterion was a diagnosis of biliary
disease in elderly patients. According to surgical
indications or contraindications, patients were randomly
assigned to the surgical group and the non-surgical
group.

The exclusion criterion was patients who were
voluntarily discharged from hospital due to refusal to
cooperate with the assigned group therapy.

The study was approved by the Ethics Committee of
Beijing Electric Power Hospital, State Grid Corporation
of China, Capital Medical University, Beijing, China.

Laboratory examinations

Following admission, blood samples were obtained
from all patients for laboratory examinations, including
routine blood test, high sensitivity C-reactive protein
(hs-CRP) level™*4, Jiver function, tumor markers, and
blood clotting function.

Imaging examination

Prior to treatment, all patients were examined by B
ultrasound, computed tomography (CT) and magnetic
resonance cholangiopancreatography (MRCP) to
determine the presence of gallbladder or bile duct
stones, inflammation or tumor. Double-layer structure
of gallbladder wall revealed by B ultrasound suggested
the existence of acute suppurative and gangrenous
cholecystitis. Stones, inflammation, tumors of the
gallbladder and bile duct, and thickness of the gall-
bladder wall can be determined by CT scanning™".
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Table 1 Comparison of age distribution in surgical and non-

surgical groups, 7 (%)

Age (yr)  Surgical group Non-surgical group e P value
60-69 75 (43.4) 25 (21.6) 23376 0.000
70-79 64 (37.0) 42 (36.2)

80-89 30 (17.3) 45 (38.8)

90-99 4(23) 3 (2.6)

=100 0 (0.0) 1(0.9)

Total 173 (100.0) 116 (100.0)

Table 2 Distribution of disease type in surgical and non-

surgical groups, 7 (%)

Type of disease Surgical Non-surgical ;> P value
group group

Gallbladder stones 133 (36.8) 66 (32.7) 0.308 0.016

Common bile duct stones 41 (11.4) 23 (11.4)

Hepatolithiasis 4(1.1) 7 (3.5)

Chronic cholecystitis 36 (10.0) 14 (6.9)

Acute cholecystitis 92 (25.5) 67 (33.2)

Gallbladder polyps 8(22) 0 (0.0)

Acute cholangitis 16 (4.4) 16 (7.9)
Biliary pancreatitis 15 (4.2) 3 (1.5)
Biliary tract tumors 12 (3.3) 3 (1.5)
Gallbladder carcinoma 4(1.1) 3 (1.5)

A single patient may have 1-2 types of biliary diseases.

Table 3 Proportion of types of diseases in surgical and non-
surgical groups, 7 (%)

Group n One type of Two types of 4> P value
disease diseases

Surgical 173 71 (41.0) 102 (59.0) 3.198 0.074

Non-surgical 60 (51.7) 56 (48.3)

MRCP helps to identify stones and obstruction of
intrahepatic and extrahepatic bile ducts™,

Based on the patient’s condition, electrocardiography
(ECG), dynamic ECG, echocardiography, neck vascular
ultrasound, head magnetic resonance angiography, and
head and neck CT angiography were also performed!**!,

Therapeutic methods
According to the individual patient’s status, appropriate
surgical procedures were selected, including pan-
creaticoduodenectomy, radical resection of hilar
cholangiocarcinoma, and laparoscopic cholecystectomy
(LC).

Non-surgical treatment strategies included, but
were not limited to, anti-infection, symptomatic and
supportive treatments.

Statistical analysis

SPSS 18.0 was used for statistical analysis'™®. The
data from laboratory tests were expressed as mean
+ SD, using the Student’s t-test for comparisons
between the surgical and non-surgical groups. The

Baishidenge ~ WJG | www.wjgnet.com

rate (%) or constituent ratio was used for count data
related to the distribution of age, disease types and
coexisting diseases, surgical procedures, postoperative
complications and therapeutic efficacy, and the 4* test
was used for comparisons between two groups. A P
value < 0.05 was considered statistically significant.

RESULTS

Age distribution

The age of the 289 patients with biliary diseases
ranged from 60 to 102 years, with an average age of
73.9 £ 8.5 years.

In the surgical group, the average age of patients
was 72.1 £ 8.2 years, ranging from 60 to 95 years. The
maximum age of patients undergoing open surgery was
95 years, and was 86 years for patients undergoing LC.

In the non-surgical group, the age of the patients
ranged from 60 to 102 years, with an average age of
76.5 £ 8.2 years.

There was a significant difference in the age distri-
bution between the two groups (P < 0.05), as shown
in Table 1.

Types of biliary diseases
The 289 patients had 1 or 2 types of 10 different
biliary diseases, including gallbladder stones, common
bile duct stones, and cholangiocarcinoma (Table 2).
One hundred and thirty-one (45.3%) patients
had one type of biliary disease, and 158 (54.7%)
patients had two types of biliary diseases. There was
a significant difference in the distribution of types of
disease (P < 0.05) in the surgical group compared with
the non-surgical group (Table 2). However, there was
no significant difference in the proportion of disease
types (P > 0.05) between the two groups (Table 3).

Coexisting diseases

Among the 289 patients, 223 (77.2%) had 1-6 types of
13 various coexisting diseases, such as hypertension,
coronary heart disease (CHD), and diabetes. Of these
patients, 128 (57.4%) were in the surgical group, and
95 (42.6%) were in the non-surgical group. There was
no significant difference between the two groups (P >
0.05; Table 4).

Laboratory examinations

Using the t-test, it was found that the white blood
cell count, percentage of neutrophils, prothrombin
time and international normalized ratio at admission
were significantly decreased (P < 0.05), whereas
hemoglobin, albumin and total serum bilirubin were
significantly increased in the surgical group compared
with the non-surgical group (P < 0.05). There were no
differences in the other test parameters between the
two groups (P > 0.05; Table 5).

Surgical procedures
One hundred and seventy-three patients underwent
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Table 4 Distribution of coexisting diseases in surgical and

non-surgical groups, 7 (%)

2

Type of coexisting Surgical Non-surgical V4 P value
disease group group

Coronary heart disease 40 (14.7) 28 (13.5) 17.526  0.131
Atrial fibrillation 8(2.9) 1(0.5)

Hypertension 84 (30.8) 55 (26.4)

Diabetes 33 (12.1) 22 (10.6)

Renal insufficiency 1(0.4) 5(24)

Chronic bronchitis with 5(1.8) 9 (4.3)

emphysema

Portal hypertension 3(1.1) 0 (0.0)

Pulmonary infection 7 (2.6) 10 (4.8)

Hypoalbuminemia 9(3.3) 9 (4.3)

Anemia 8(2.9) 5(24)

Electrolyte disorder 21 (7.7) 21 (10.1)

Cerebral infarction 30 (11.0) 28 (13.5)

Hepatic insufficiency 24 (8.8) 15 (7.2)

A single patient may have 1-6 types of coexisting diseases.

surgical treatment with 1 of 9 different surgical
procedures (Table 6), including pancreaticoduo-
denectomy (Figure 1), radical resection of hilar
cholangiocarcinoma, and LC (Figure 2). Of these
patients, 105 underwent simple LC, 7 of which were LC
plus endoscopic sphincterotomy (EST) or endoscopic
papillary balloon dilation (EPBD)™**), The success
rate was 100%, and none of the patients required
conversion to laparotomy.

Postoperative complications

Ten types of postoperative complications were recorded,
including pulmonary infection, hypopotassemia, incision
fat liquefaction and others, with an incidence of 39.3%
(68/173). Of these complications, hypopotassemia
had the highest incidence (33.8%, 23/68), followed by
hypoalbuminemia (22.1%), and pulmonary infection
(19.1%) (Figure 3).

Therapeutic outcomes

Among these 289 elderly patients, 269 (93.1%)
patients were cured, 11 (3.8%) patients improved,
and 9 patients (3.1%) died.

In the surgical group, 168 patients were cured, with
a cure rate of 97.1% (168/173). Five patients died
at 4, 6, 18, 31 and 100 d after surgery, with 3 who
died due to acute myocardial infarction (AMI), 1 due
to pulmonary embolism, and 1 due to multiple organ
failure. The mortality rate was 2.9% in the surgical
group (5/173).

In the non-surgical group, 101 patients were cured,
with a cure rate of 87.1% (101/116), and 11 patients
improved, with a rate of 9.5% (11/116). Four patients
died due to multiple organ failure at 5, 6, 6 and 10 d
after admission, resulting in a mortality rate of 3.4%
(4/116).

A significant difference in the therapeutic effects
between the surgical group and the non-surgical group
was observed using the »° test (> = 17.227, P < 0.05;
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Figure 4).

DISCUSSION

Clinical characteristics of biliary disease in elderly
patients

It is known that elderly people have a reduced response
to stress, can be insensitive to pain, and have reduced
abdominal muscle strength. In elderly patients with
acute cholecystitis, acute suppurative cholangitis or
other biliary diseases, clinical manifestations and
pathological changes are often poorly correlated. These
patients typically show mild symptoms, but have severe
pathological alterations™®.

Due to decreased defense in the body, lower tension
in the gallbladder wall, and difficulty in removing biliary
stones, patients can have stones lodged in the neck
of the gallbladder under stimulating conditions, e.g.,
a fatty diet. This can lead to an increase in internal
pressure in the gallbladder, causing secondary infection
and acute suppurative cholecystitis. In addition, small
artery sclerosis in the gallbladder wall can result in
an insufficient blood supply which can cause necrotic
perforation of the gallbladder, biliary peritonitis, and
even toxic shock. Therefore, elderly patients have the
characteristics of acute onset and rapid progression of
diseases.

Due to reduced immune function, increased in-
cidence of biliary tract tumors and difficult early
diagnosis in the elderly, the occurrence of jaundice
may cause severe damage to vital organs and the
immune system. Thus, elderly patients have a low
surgical resection rate, an increase in postoperative
complications and high mortality.

In this study, we found that 289 elderly patients
had 1-2 types of 10 different biliary diseases. Of
these patients, 45.3% had one type of biliary disease,
and 54.7% had two types of biliary diseases. These
findings indicated that many elderly patients have
multiple biliary tract diseases.

Active management of coexisting diseases

It has been reported that morbidity due to coexisting
diseases in elderly patients with biliary diseases is
as high as 65%-90%"". From our current study, we
found that 77.2% of patients had 1-6 types of 13
coexisting diseases, such as hypertension, CHD and
diabetes. The incidence of coexisting diseases in the
surgical group was 57.4%, and was 42.6% in the non-
surgical group. No significant difference in coexisting
diseases was observed between the two groups. Our
study indicated that by actively managing coexisting
diseases, surgery in elderly patients with biliary
diseases is safe and feasible!®”..

If hypertension coexists with biliary diseases
perioperative hypertension can enhance bleeding
during surgery, induce myocardial ischemia, AMI,
stroke, renal failure and other complications. It was
recommended by the Anesthesiology Society of the

[23-25]
I
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Figure 1 Pancreatoduodenectomy in a 73-year old female patient with bile duct carcinoma. A: Three-dimensional computed tomography reconstruction found
an extrahepatic bile duct obstruction (arrow); B: MRI coronal image confirmed entire extrahepatic bile duct obstruction (arrows); C: Tumor (arrow) seen at the incision
of the common bile duct; D: Tumor (arrow) seen in the common bile duct by intraoperative choledochoscopy; E: Upper cut end of the hepatic common duct (arrows);
F: The cut end of the pancreas (arrow), and the portal vein; G: Child anastomosis (arrows); H: Resected specimen following pancreatoduodenectomy; I: Papillary
adenocarcinoma of extrahepatic bile duct, including the hepatic common duct, common bile duct and Vater ampulla. Hematoxylin and eosin staining. Objective

magnification, x 40.

Chinese Medical Association in 2014 that preoperative
blood pressure should be maintained below 140/90
mmHg. Some researchers have also suggested that
preoperative blood pressure should be below 135/85
mmHg, and remain stable for 1-2 wk. It is noteworthy
that in the case of non-emergency surgery, patients
should cease to use reserpine and anti-hypertensive
drug No. 0 and switch to other anti-hypertensive
drugs 7 d prior to surgery, as it is possible that use of
these drugs can cause catecholamine depletion in the
peripheral sympathetic nerve endings, which makes it
difficult to improve and maintain blood pressure when
low blood pressure occurs during surgery.

If patients with biliary diseases also have CHD**%,
preoperative ECG, dynamic ECG and echocardiography
should be performed before surgery. If cardiac dys-
function or arrhythmia can be controlled by drugs,
and the ejection fraction is more than 60% with better
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cardiac compensatory function, surgical treatment can
be considered. If patients have a history of cardiac
dysfunction, surgery can only be performed when the
illness has been stable for 1 mo. In patients with a
history of AMI, surgery should only be performed when
the illness has been stable for at least 6 mo. In the case
of AMI, the blood levels of cardiac Troponin I (cTnl),
brain-type natriuretic peptide (BNP) and N-terminal
proBNP (NT-proBNP)?**Y should be evaluated to
determine the severity of myocardial injury and heart
failure. If the patient has a history of bradycardia, a
cardiac pacemaker should be implanted before surgery.

If patients with biliary diseases also have an old
cerebral infarction®?3*, neck vascular ultrasound,
head magnetic vascular imaging, or head and neck
CT angiography should be performed. Carotid artery
stenosis should be less than 50%, and pre-, intra-
and post-operative blood pressure should be kept
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Figure 2 Laparoscopic cholecystectomy in a 78-year-old male patient with acute calculous cholecystitis. A: Pus (arrow) surrounding the gallbladder; B: Pus
(arrow) in the lumen of the gallbladder; C: Congestion and edema of the gallbladder wall (arrow); D: Ordinary silk thread to ligate cystic duct (arrow); E: Inflammatory

adhesion (arrow) of gallbladder bed; F: Wound after cholecystectomy.

Table 5 Comparison of laboratory test results at admission in surgical and non-surgical groups

Item Surgical group, Non-surgical group, t P value
n =173 n =116
Routine blood
WBC (x 10°/L) 8.54 £4.77 10.41 £ 5.58 -3.054 0.002*
N% 71.94 +14.81 79.45 +13.55 -4.450 0.000"
Hb (g/L) 127.41 +20.44 121.00 + 20.06 2.631 0.009"
hs-CRP (mg/L) 50.02 £ 76.60 52.48 + 58.76 -0.288 0.774
Liver function
ALT (U/L) 70.17 £ 103.96 94.13 +139.50 -1.573 0.117
AST (U/L) 71.32 £115.81 105.00 + 190.88 -1.696 0.092
TP (g/L) 62.65 £ 8.33 62.06 £ 8.94 -0.553 0.581
Alb (g/L) 36.59 £5.92 35.16 £5.75 2.030 0.043"
TB (umol/L) 51.74 £103.87 34.33 £ 37.06 2.021 0.044"
DB (umol/L) 21.99 + 39.50 15.85 +23.37 1.659 0.098
Tumor marker
CA19-9 (U/mL) 340.19 +1317.16 896.95 + 6346.89 -0.880 0.380
CEA (ng/mL) 276 £4.13 142.66 + 1283.35 -1.005 0.318
Blood clotting function
APTT (s) 32.49 £5.20 32.59 £7.56 -0.124 0.901
PT (s) 11.61 +1.38 1212 £1.54 2739 0.007°
INR 1.05+0.13 1.09+0.14 -2.318 0.021°
FIB (g/L) 3.63+1.21 3.69 £ 0.90 -0.449 0.654

‘P < 0.05, surgical group vs non-surgical group. Alb: Albumin; ALT: Alanine aminotransferase; APTT: Activated partial thromboplastin time; AST:
Aspartate aminotransferase; CA19-9: Carbohydrate antigen 19-9; CEA: Carcinoembryonic antigen; DB: Direct bilirubin; FIB: Fibrin; Hb: Hemoglobin; hs-
CRP: High sensitivity C-reactive protein; INR: International normalized ratio; N%: Neutrophil percentage; PT: Prothrombin time; TB: Total bilirubin; TP:

Total protein; WBC: White blood cell count.

constant to avoid large fluctuations. This preventive
measurement can effectively reduce the incidence of
perioperative cerebral infarction and mortality.

In patients with coexisting diabetes™®!, surgical
stress can cause disorders of glucose metabolism and
insulin resistance, and even produce ketone bodies or
ketoacidosis. Therefore, the use of oral hypoglycemic
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agents and intermediate- or long-acting insulin should
be stopped and switched to regular insulin. The expert
consensus for the perioperative management of blood
glucose, proposed by the Anesthesiology Society of
the Chinese Medical Association in 2014, suggested
that preoperative blood glucose should be below
10 mmol/LP?, In addition, sustained high glucose
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Figure 3 Post-operative complications occurred in 68 elderly patients
with biliary diseases.

180 - 168
160 - [ Surgical group
140 |- I Non-surgical group
—~ 120
& 101
§ 100 |-
8 80
60 -
40 -
20 -
0 11 5 4
0 -_1
Cured Improved Died

Figure 4 Therapeutic outcomes in the surgical and non-surgical groups.

blood levels can benefit the growth of bacteria, lower
immune function, and result in abnormal neutrophil
function with reduced phagocytosis. Antibiotics should
be administered to prevent infection prior to surgery.

Management of indications and surgical opportunities
In elderly patients with biliary diseases combined
with coexisting diseases, it is essential to manage
indications and surgical opportunities.

In elderly patients with cholecystolithiasis, surgery
can be determined based on the size of stones,
gallbladder function, history of biliary colic, and
whether the disease is complicated by cholangitis or
pancreatitis. Surgery should be performed as soon
as possible to avoid increased surgical risk due to
increased patient age, disease progression and other
coexisting diseases.

For patients with choledocholithiasis, surgery can
be determined based on the size and number of stones
and diameter of the common bile duct. Surgery should
be carried out as soon as possible®”,

In patients with biliary tract tumors, surgery should
be based on the site of obstruction, the degree of
invasion and presence of distant metastasis. When
favorable, surgery should be performed as early as
possible, in order to improve quality of life and extend
life expectancy®™®,

In patients with acute cholangitis, conservative
treatment should be actively considered in order to
change emergency surgery to scheduled surgery as
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Table 6 Surgical procedures in elderly patients with biliary

diseases

Surgical procedure n (%)
Pancreaticoduodenectomy 6(3.5)
Radical resection of hilar cholangiocarcinoma 6(3.5)
Radical resection of gallbladder carcinoma 4(2.3)
Hepatectomy 4(23)
Open cholecystectomy (OC) 6(3.5)
OC + common bile duct exploration + T-tube 21 (12.1)
OC + transcystic common bile duct exploration 14 (8.1)
Laparoscopic cholecystectomy (LC) 105 (60.7)
LC + endoscopic sphincterotomy or endoscopic 7 (4.0)
papillary balloon dilation

Total 173 (100.0)

early as possible®®. However, in elderly patients with

acute obstructive suppurative cholangitis or acute
gangrenous cholecystitis, emergency surgery should
be performed as soon as possible to prevent the likely
complications of sepsis and even toxic shock! 2,

Our laboratory tests showed that the white blood
cell count, percentage of neutrophils, prothrombin time
and international normalized ratio at admission were
significantly decreased (P < 0.05), whereas the levels
of hemoglobin, albumin and total serum bilirubin were
significantly increased in the surgical group compared
with the non-surgical group (P < 0.05). These results
suggested that the management of indications and
surgical opportunities can significantly reduce surgical
risk, and avoid unnecessary surgery, especially
emergency surgery. Although the results of serum hs-
CRP was not significantly different between the two
groups (P > 0.05), dynamic monitoring of changes in
hs-CRP may result in important reference values™'*%
for assessing the progression of acute cholecystitis and
in choosing a suitable time window for surgery.

Appropriate selection of surgical procedures
The choice of surgical procedure for biliary diseases
in the elderly is crucial. It is important to avoid a long
disease process or even a second operation following
conservative surgery. On the other hand, the increased
surgical risk due to aggressive surgery should also
be prevented. For example, conservative surgery of
acute gangrenous cholecystitis, such as percutaneous
cholecystostomy™***, an alternative treatment for
resolving acute inflammation, is theoretically suitable
for patients in poor general condition, with a serious
illness, unstable blood pressure during surgery, and
other special circumstances. However, percutaneous
cholecystostomy should be avoided for the reasons
mentioned above. In our treatment group, none of the
patients underwent percutaneous cholecystostomy.
Aggressive surgery, such as LC, should be selected
with caution in patients with poor heart and pul-
monary function before surgery, especially in the
presence of emphysema. If LC must be performed,
intraoperative pneumoperitoneum pressure should be
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controlled to below 10 mmHg to reduce the impact of
pneumoperitoneum on heart and pulmonary function.
There is no definitive view on the upper age limit for
patients undergoing LC. The oldest patients were a
96-year-old reported by Lee et af'” and a 102-year-
old reported in China'*. In our study, 112 patients
underwent LC (including 7 patients who underwent LC
+ EST/EPBD)"**", with a success rate of 100%, and
none of the patients were converted to laparotomy.
The key to success is management of indications and
the opportunity to perform LC.

It is important to skillfully separate inflammatory
edema and adhesions in the neck of the gallbladder
using a suction device, and to ligate or suture the
enlarged, thickened and merged sheet-like cystic duct
with silk thread during surgery. If necessary, removing
the subtotal gallbladder wall and cauterizing the
residual gallbladder mucosa can help to avoid bleeding
in the gallbladder bed and increased surgery time.

Improving perioperative therapy

Strengthen the function of the heart, lungs,
kidneys and other important organs: In elderly
patients with biliary diseases, it is important to
frequently monitor ECG, central venous pressure, and
urine volume. When necessary, the amount of urine
per h should be recorded, and used as a guideline for
the infusion volume and speed to prevent heart failure
and pulmonary edema caused by excessive and fast
infusion. Patients should be encouraged to take a deep
breath, expectorate and change position, to maintain
an unobstructed respiratory tract and to prevent
respiratory tract infection. These measures can help
to attenuate postoperative pulmonary atelectasis and
pneumonia’*®*,

In patients with coexisting CHD, the serum levels of
BNP, cTnI, myoglobin and creatine kinase isoenzyme
MB should be monitored to identify heart failure and/
or AMI. In patients with acute heart failure, besides
the selective administration of digitalis and other
positive inotropic drugs, appropriate use of diuretics
can promote the discharge of absorbed interstitial
fluid. In addition, the administration of a small dose
of dopamine (0.5-2.0 ug/kg per min) can expand the
renal and mesenteric vessels, increase renal blood flow
and glomerular filtration rate, and then increase urinary
output mainly by acting on dopamine receptors; the
administration of a medium dose of dopamine (2.0-10.0
ug/kg per min) can directly act on B1 receptors, leading
to an increase in myocardial contraction and cardiac
output.

In patients with coexisting hypertension®™, besides
the use of nitroglycerin and other antihypertensive
drugs, increased blood pressure induced by pain®"
should be carefully monitored and, when necessary,
analgesics should be administered or an analgesic
pump used.

In patients with coexisting diabetes, blood glucose
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levels may fluctuate shortly after surgery due to the
stress response, vasoactive drugs and other factors.
Therefore, maintaining postoperative blood glucose at
6.0-10.0 mmol/L may reduce the incidence of posto-
perative complications,

Strengthen postoperative nutritional support:
In elderly patients with biliary diseases, multiple
coexisting diseases and poor physical condition,
supplementation with glucose and vitamins, milk fat,
amino acids, albumin and other nutritional support
should be given after surgery. When necessary, total
parenteral nutrition should be administered. During
postoperative fasting, the necessary basic calorie count
should be maintained at 25-30 kcal/kg per day. In
patients undergoing major surgery, the calorie count
should be increased by 30%-40%, and the ratio of
calories to nitrogen should be kept at 120-150 kcal:1 g.

Maintain water, electrolyte and acid-base balance:
In elderly patients with biliary diseases, an electrolyte
imbalance can occur due to preoperative and
postoperative fasting, the stress response caused by
surgery, postoperative gastrointestinal decompression
and biliary drainage. Therefore, various electrolytes
should be supplied to maintain water, electrolyte and
acid-base balance.

In addition, elderly patients often have a long
history of aspirin administration. Due to its role in
anti-platelet aggregation, the use of aspirin may
interfere with normal coagulation function during
the perioperative period. However, discontinuation of
aspirin before surgery remains controversial®>**, We
recommend discontinuation of aspirin 7-10 d prior to
elective surgery in order to avoid the increased risk
of surgery-related bleeding, given that the lifespan of
platelets is reported to be 7 to 10 d*. If necessary,
such as after coronary artery bypass surgery, low
molecular weight heparin can be used as a substitute.
In the case of emergency surgery, fibrinogen, pro-
thrombin complex and plasma should be used to
antagonize possible intraoperative and postoperative
coagulopathy.

Timely management of postoperative complications

In elderly patients with biliary diseases, postoperative
complications are common due to decreased defense
capability, reduced immune function and coexisting
diseases.

We identified 10 different postoperative com-
plications in our study cohort, including pulmonary
infection, hypopotassemia, incision fat liquefaction
and others, with an incidence rate of 39.3% (68/173).
Hypopotassemia (33.8%) showed the highest incidence,
followed by hypoalbuminemia (22.1%) and pulmonary
infection (19.1%). Hypopotassemia should be actively
treated, and if necessary, potassium can be pumped
into the blood vessels using a micro-infusion pump.
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In order to prevent and treat postoperative
pulmonary infection, patients should be asked to
routinely inhale an aerosol, ensure early ambulation,
maintain oral health care, and be tested by regular
sputum culture to identify bacterial or fungal infections.
If shortness of breath and difficult expectoration occur,
the patient should be ventilated as soon as possible
and respiratory secretions removed to maintain
adequate ventilation. One should never wait until the
emergence of respiratory failure before considering
the use of a ventilator. In addition, it is necessary to
prevent inhalation-induced pulmonary infection due
to vomiting and aspiration caused by hypotonia of the
lower esophageal sphincter.

Surgical treatment in elderly patients with biliary
disease is safe and feasible®*>*), According to the
patient’s condition, active treatment of coexisting
diseases, management of indications and surgical
opportunities, appropriate selection of surgical proce-
dures, improvements in perioperative therapy and
timely management of postoperative complications are
key factors in improving therapeutic efficacy in elderly
patients with biliary diseases!®*,
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With global prolongation of life expectancy, biliary diseases in elderly patients
are common and multifaceted.

Research frontiers

The purpose of this study was to determine the clinical characteristics and
different treatment strategies for biliary diseases in elderly patients, in order to
improve the diagnosis and treatment of biliary diseases in these patients.

Innovations and breakthroughs

Active treatment of coexisting diseases, management of indications and
surgical opportunities, appropriate selection of surgical procedures, improved
perioperative therapy and timely management of postoperative complications
are key factors in enhancing therapeutic efficacy in elderly patients with biliary
diseases.

Applications

Surgical treatment in elderly patients with biliary diseases is safe and feasible.

Terminology
Biliary diseases in the elderly: Biliary diseases in elderly patients aged over 60
years.

Peer-review

The article studied an adequate sample size of elderly patients with biliary
disease. A positive point of the study is that all patients underwent the same
protocol and conducts. Currently, there is a more aggressive trend towards the
surgical treatment of these patients based on data from the recent literature,
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using better imaging and endoscopic methods for diagnosis and surgical
techniques.
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