
Published by Baishideng Publishing Group Inc

World Journal of 
Clinical Cases
World J Clin Cases  2018 November 26; 6(14): 716-868

ISSN 2307-8960 (online)



World Journal of
Clinical CasesW J C C

Contents Semimonthly  Volume 6  Number 14  November 26, 2018

IWJCC|www.wjgnet.com November 26, 2018|Volume 6|Issue 14|

               REVIEW
716	 Current status of surgical treatment of colorectal liver metastases

Xu F, Tang B, Jin TQ, Dai CL

               MINIREVIEWS
735	 The assessment of endosonographers in training

Hedenström P, Sadik R

745	 Necroptosis in inflammatory bowel disease and other intestinal diseases

Li S, Ning LG, Lou XH, Xu GQ

               ORIGINAL ARTICLE

                Case Control Study
753	 Benefits of the Seattle biopsy protocol in the diagnosis of Barrett’s esophagus in a Chinese population

Lee SW, Lien HC, Chang CS, Lin MX, Chang CH, Ko CW

                Retrospective Study
759	 Modified laparoscopic Sugarbaker repair of parastomal hernia with a three-point anchoring technique

Huang DY, Pan L, Chen QL, Cai XY, Fang J

               SYSTEMATIC REVIEWS
767	 Safety of laparoscopic surgery in digestive diseases with special reference to antithrombotic therapy: A 

systematic review of the literature

Fujikawa T, Ando K

               CASE REPORT
776	 Epstein–Barr virus-associated hemophagocytic syndrome in a patient with ulcerative colitis during 

treatment with azathioprine: A case report and review of literature

Miyaguchi K, Yamaoka M, Tsuzuki Y, Ashitani K, Ohgo H, Miyagawa Y, Ishizawa K, Kayano H, Nakamoto H, Imaeda H

781	 Acquired hemophilia A in solid cancer: Two case reports and review of the literature

Saito M, Ogasawara R, Izumiyama K, Mori A, Kondo T, Tanaka M, Morioka M, Ieko M

786	 Glutaric acidemia type Ⅱ patient with thalassemia minor and novel electron transfer flavoprotein-A gene 

mutations: A case report and review of literature

Saral NY, Aksungar FB, Aktuglu-Zeybek C, Coskun J, Demirelce O, Serteser M



World Journal of
Clinical CasesW J C C

Contents Semimonthly  Volume 6  Number 14  November 26, 2018

IIWJCC|www.wjgnet.com November 26, 2018|Volume 6|Issue 14|

791	 Meckel’s diverticulum diagnosis by video capsule endoscopy: A case report and review of literature

García-Compeán D, Jiménez-Rodríguez AR, Del Cueto-Aguilera ÁN, Herrera-Quiñones G, González-González JA, Maldo-

nado-Garza HJ

800	 Carney complex: Two case reports and review of literature

Li S, Duan L, Wang FD, Lu L, Jin ZY

807	 Ileal bronchogenic cyst: A case report and review of literature

Chen HY, Fu LY, Wang ZJ

811	 Application of ultrasound in aggressive angiomyxoma: Eight case reports and review of literature

Zhao CY, Su N, Jiang YX, Yang M

820	 Solitary rectal ulcer syndrome complicating sessile serrated adenoma/polyps: A case report and review of 

literature

Sun H, Sheng WQ, Huang D

825	 Subdural empyema complicated with intracranial hemorrhage in a postradiotherapy nasopharyngeal 

carcinoma patient: A case report and review of literature

Chen JC, Tan DH, Xue ZB, Yang SY, Li Y, Lai RL

830	 Giant monostotic osteofibrous dysplasia of the ilium: A case report and review of literature

Liu YB, Zou TM

836	 Postoperative redislocation of the hip in a patient with congenital insensitivity to pain with anhidrosis: A 

case report and review of literature

Wang R, Liu Y, Zhou YY, Wang JY, Xu ZJ, Chen SY, Wang QQ, Yuan P

842	 Open surgical treatment of choledochocele: A case report and review of literature

Yang J, Xiao GF, Li YX

847	 Mesenteric heterotopic pancreas in a pediatric patient: A case report and review of literature

Tang XB, Liao MY, Wang WL, Bai YZ

854	 Intralesional and topical glucocorticoids for pretibial myxedema: A case report and review of literature

Zhang F, Lin XY, Chen J, Peng SQ, Shan ZY, Teng WP, Yu XH



World Journal of
Clinical CasesW J C C

Contents Semimonthly  Volume 6  Number 14  November 26, 2018

IIIWJCC|www.wjgnet.com November 26, 2018|Volume 6|Issue 14|

862	 Octreotide reverses shock due to vasoactive intestinal peptide-secreting adrenal pheochromocytoma: A case 

report and review of literature

Hu X, Cao W, Zhao M



Contents
World Journal of Clinical Cases

Volume 6  Number 14  November 26, 2018

EDITORS FOR 
THIS ISSUE

Responsible Assistant Editor: Xiang Li      	                Responsible Science Editor: Fang-Fang Ji 
Responsible Electronic Editor: Han Song	               Proofing Editorial Office Director: Jin-Lei Wang
Proofing Editor-in-Chief: Lian-Sheng Ma

World Journal of  Clinical Cases
Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-2238242
Fax: +1-925-2238243
E-mail: editorialoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http://www.wjgnet.com

PUBLISHER
Baishideng Publishing Group Inc
7901 Stoneridge Drive, 
Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-2238242
Fax: +1-925-2238243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http://www.wjgnet.com

PUBLICATION DATE
November 26, 2018

COPYRIGHT
© 2018 Baishideng Publishing Group Inc. Articles 
published by this Open Access journal are distributed 
under the terms of  the Creative Commons Attribu-
tion Non-commercial License, which permits use, dis-
tribution, 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 opinions of  their authors, and not the views, 
opinions or policies of  the BPG, except where other-
wise explicitly indicated.

INSTRUCTIONS TO AUTHORS
http://www.wjgnet.com/bpg/gerinfo/204

ONLINE SUBMISSION
http://www.f6publishing.com

IVWJCC|www.wjgnet.com

ABOUT COVER

AIM AND SCOPE

Indexing/Abstracting

November 26, 2018|Volume 6|Issue 14|

NAME OF JOURNAL
World Journal of  Clinical Cases 

ISSN
ISSN 2307-8960 (online)

LAUNCH DATE
April 16, 2013

FREQUENCY
Semimonthly

EDITORS-IN-CHIEF
Sandro Vento, MD, Department of  Internal Medicine, 
University of  Botswana, Private Bag 00713, Gaborone, 
Botswana

EDITORIAL BOARD MEMBERS
All editorial board members resources online at http://
www.wjgnet.com/2307-8960/editorialboard.htm

EDITORIAL OFFICE
Jin-Lei Wang, Director

Editorial Board Member of World Journal of Clinical Cases, Manabu Watanabe, MD, 
PhD, Full Professor, Division of Gastroenterology and Hepatology, Department of 

Internal medicine, Toho University Medical Center, Ohashi Hosipital, Tokyo 153-8515, 

Japan

World Journal of  Clinical Cases (World J Clin Cases, WJCC, online ISSN 2307-8960, DOI: 
10.12998) is a peer-reviewed open access academic journal that aims to guide clinical 
practice and improve diagnostic and therapeutic skills of  clinicians.

The primary task of  WJCC is to rapidly publish high-quality Autobiography, Case Re-
port, Clinical Case Conference (Clinicopathological Conference), Clinical Management, 
Diagnostic Advances, Editorial, Field of  Vision, Frontier, Medical Ethics, Original Ar-
ticles, Clinical Practice, Meta-Analysis, Minireviews, Review, Therapeutics Advances, and 
Topic Highlight, in the fields of  allergy, anesthesiology, cardiac medicine, clinical genetics, 
clinical neurology, critical care, dentistry, dermatology, emergency medicine, endocrinol-
ogy, family medicine, gastroenterology and hepatology, geriatrics and gerontology, he-
matology, immunology, infectious diseases, internal medicine, obstetrics and gynecology, 
oncology, ophthalmology, orthopedics, otolaryngology, pathology, pediatrics, peripheral 
vascular disease, psychiatry, radiology, rehabilitation, respiratory medicine, rheumatology, 
surgery, toxicology, transplantation, and urology and nephrology. 

	 World Journal of  Clinical Cases (WJCC) is now indexed in PubMed, PubMed Central, Science 
Citation Index Expanded (also known as SciSearch®), and Journal Citation Reports/Science 
Edition. The 2018 Edition of  Journal Citation Reports cites the 2017 impact factor for WJCC 
as 1.931 (5-year impact factor: N/A), ranking WJCC as 60 among 154 journals in Medicine, 
General and Internal (quartile in category Q2). 



Shou-Wu Lee, Han-Chung Lien, Chi-Sen Chang, Ming-Xian Lin, Chung-Hsin Chang, Chung-Wang Ko

ORIGINAL ARTICLE

753 November 26, 2018|Volume 6|Issue 14|WJCC|www.wjgnet.com

Benefits of the Seattle biopsy protocol in the diagnosis of 
Barrett’s esophagus in a Chinese population

Shou-Wu Lee, Han-Chung Lien, Chi-Sen Chang, Ming-
Xian Lin, Chung-Hsin Chang, Chung-Wang Ko, Division of 
Gastroenterology, Department of Internal Medicine, Taichung 
Veterans General Hospital, Taichung 40705, Taiwan

Shou-Wu Lee, Chi-Sen Chang, Department of Internal 
Medicine, Chung Shan Medical University, Taichung 40201, 
Taiwan

Han-Chung Lien, Chung-Wang Ko, Department of Internal 
Medicine, National Yang-Ming University, Taipei 11221, Taiwan

ORCID number: Shou-Wu Lee (0000-0002-2412-2665); Han-
Chung Lien (0000-0002-1570-863X); Chi-Sen Chang (0000 
-0002-1192-030X); Ming-Xian Lin (0000-0002-2824-9145); 
Chung-Hsin Chang (0000-0001-9604-3395); Chung-Wang Ko 
(0000-0002-8638-1195).

Author contributions: Lee SW and Lien HC contributed equally 
to this work; Lee SW, Lien HC, Chang CS and Lin MX designed 
the research; Lee SW, Lien HC, Lin MX, Chang CH and Ko 
CW performed the research; Lee SW contributed analytic tools; 
Lee SW and Chang CH analyzed the data; Lee SW and Lien HC 
wrote the paper.

Institutional review board statement: This study was 
reviewed and approved by the Taichung Veteran General Hospital 
Institutional Review Board Committee.

Informed consent statement: Patients were required to give 
informed consent, and clinical data were obtained after each 
patient agreed to treatment by written consent.

Conflict-of-interest statement: All authors declare 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 
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: Invited manuscript

Corresponding author to: Shou-Wu Lee, MD, PhD, Assistant 
Professor, Division of Gastroenterology, Department of Internal 
Medicine, Taichung Veterans General Hospital, 1650 Taiwan 
Boulevard, Sec. 4, Taichung 40705, 
Taiwan. ericest@vghtc.gov.tw
Telephone: +886-4-23592525-3306
Fax: +886-4-23595046

Received: July 13, 2018
Peer-review started: July 13, 2018
First decision: July 24, 2018
Revised: September 4, 2018
Accepted: October 17, 2018
Article in press: October 16, 2018
Published online: November 26, 2018

Abstract
AIM
To investigate the benefits of the Seattle protocol in 
the diagnosis of Chinese individuals with Barrett’s 
esophagus.

METHODS
Subjects enrolled were patients from one center with 
endoscopically-suspected esophageal metaplasia. 
These patients first received narrow-band imaging-
targeted biopsy, and later, the Seattle protocol-guided 
biopsy, within a period from October 2012 to December 
2014. Those cases without initial pathologic patterns 
of intestinal metaplasia (IM) and then appearance or 
loss of IM tissue were designated as Group A or B, 
respectively. Those with initial pathologic patterns of 

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

DOI: 10.12998/wjcc.v6.i14.753

World J Clin Cases  2018 November 26; 6(14): 753-758

 ISSN 2307-8960 (online)

World Journal of
Clinical CasesW J C C

Case Control Study



IM, which then persisted or were lost were designated 
as Group C or D, respectively.

RESULTS
The number of cases for each group was as follows: 
A: 20, B: 78, C: 31 and D: 14. The distribution of the 
Prague criteria M levels of Group A was significantly 
higher than Group B (P  = 0.174). Among these groups, 
Group C had the highest proportions of hiatus hernia 
(54.8%), long segment Barrett’s esophagus (29%), 
and also the highest Prague criteria M levels. The 
sensitivity of IM detection was 69.2% for the narrow-
band imaging-targeted biopsy and 78.5% for the 
Seattle protocol-guided biopsy. The difference was 
not significant (P = 0.231). The number of detectable 
dysplasias increased from one case via  the NBI-target 
biopsy to five cases via  the Seattle protocol-guided 
biopsy, including one case of adenocarcinoma. 

CONCLUSION
The Seattle protocol improved the IM detection in 
our subjects with higher Prague criteria M levels and 
disclosed more cases with dysplastic tissues.

Key words: Barrett’s esophagus; Dysplasia; Intestinal 
metaplasia; Seattle protocol; Chinese

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

Core tip: While comparing the diagnosis of Barrett’s 
esophagus in a Chinese population via  narrow-band 
imaging-targeted biopsy or the Seattle protocol-guided 
biopsy, the sensitivity of intestinal metaplasia detection 
was 69.2% and 78.5%, respectively. The number of 
detectable dysplasias increased from one case via  the 
narrow-band imaging-targeted biopsy to five cases 
via  the Seattle protocol-guided biopsy. These results 
concluded that the Seattle protocol identified more 
cases with dysplastic tissues.

Lee SW, Lien HC, Chang CS, Lin MX, Chang CH, Ko CW. 
Benefits of the Seattle biopsy protocol in the diagnosis of 
Barrett’s esophagus in a Chinese population. World J Clin 
Cases 2018; 6(14): 753-758  Available from: URL: http://www.
wjgnet.com/2307-8960/full/v6/i14/753.htm  DOI: http://dx.doi.
org/10.12998/wjcc.v6.i14.753

INTRODUCTION
Endoscopically, the current definition of Barrett’s 
esophagus (BE) includes the presence of an area of 
salmon-colored mucosa in the distal esophagus, plus 
the histological finding of intestinal metaplasia (IM) in 
the esophagus[1]. BE is clinically important because it 
is a major risk factor for the development of esopha
geal adenocarcinoma (EAC), and the number of EAC 
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cases has been growing in Western countries[2]. EAC is 
typically diagnosed at an advanced stage when it also 
has a poor prognosis, as its 5-year survival rate is low 
(17%)[3]. Therefore, early detection of BE, especially 
those with dysplastic tissue, attracted recent research 
interests. Regarding the choice of biopsy methods in 
detecting BE, the use of narrow band imaging (NBI) has 
been compared with traditional white light endoscopy 
(WLE), and results showed its superiority over WLE[1,3]. 
According to the American Gastroenterological Associ
ation guidelines, the standard for diagnosing BE is 
the endoscopic evaluation performed with 4-quadrant 
biopsy specimens taken every 1-2 cm, which is des
cribed as the Seattle biopsy protocol[1,4]. However, some 
in this field considered disadvantages of the Seattle 
protocol as being relatively inefficient, time-consuming 
and providing a low diagnostic rate[5-7]. In Europe, 
reportedly only half of endoscopists follow the Seattle 
protocol for biopsy of BE patients[8,9]. 

Our present study was aimed to evaluate the be
nefits of the Seattle protocol on BE cases in a Chinese 
population of Taiwan.

MATERIALS AND METHODS
Subject collection
We collected data from subjects who had endos
copically-suspected esophageal metaplasia followed 
by NBI-targeted biopsy conducted at the Medical 
Screening Center at Taichung Veteran General Hospital. 
Over a period from October 2012 to December 2014, 
these patients were asked to repeat another open-
access transoral upper gastrointestinal endoscopy 
together with the Seattle protocol-guided biopsy. 
NBI-target biopsy was defined as surveillance of the 
gastroesophageal junction (GEJ) with NBI, and a biopsy 
was taken according to the individual endoscopist’s 
expertise. Seattle protocol-guided biopsy was perfor
med with 4-quadrant biopsy specimens taken every 
1-2 cm at the GEJ. We recorded the general patient 
data, which included their age, gender, and body mass 
index (BMI). In addition, we collected their endoscopic 
findings, including hiatus hernia, erosive esophagitis 
(EE), short segment BE (SSBE, extending < 3 cm into 
the esophagus) and long segment BE (LSBE, extending 
≥ 3 cm into the esophagus)[10], the Prague C and M 
criteria[11], and pathologic dysplasia appearances, in
cluding low-grade dysplasia (LGD), high grade dysplasia 
and EAC.

Exclusion criteria
Exclusion criteria included total esophagectomy, severe 
cardiopulmonary deficiency, malignancy, other un
suitable conditions for upper gastrointestinal scope, 
and segments of metaplastic columnar epithelium < 
1 cm, which were classified as “specialized IM of the 
esophagogastric junction”.



Seattle protocol
The flow-chart of the study is shown in Figure 1. 
Subjects without initial pathologic patterns of IM, but 
with IM tissue detected later by the Seattle protocol 
were classified into “Group A”. Subjects without initial 
pathologic patterns of IM and without IM tissue de
tected later by the Seattle protocol were classified into 
“Group B”. Subjects with initial pathologic patterns of 
IM and again confirmed by the Seattle protocol later 
were classified into “Group C”. Subjects with initial 
pathologic patterns of IM that were not detected later 
by the Seattle protocol were classified into “Group D”. 
After grouping, inter-group differences were analyzed 
statistically as described below.

Statistical analysis
Data of each measured parameter were first expressed 
as mean and standard deviation. Gender, hiatus hernia, 
endoscopic and pathologic findings of BE tissue of 
the stratified groups were expressed as percentages 
of patients in their respective groups. Comparisons 
were made using Pearson’s chi-square test to evaluate 
the contributions of gender and positive ratio of each 
stratified group. Independent t-tests were used to 
analyze age, BMI, and numbers of biopsy pieces. A 
P-value < 0.05 was considered statistically significant.
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RESULTS
From the total of 143 enrolled subjects, the number of 
patients in each group was as follows: A: 20 (14%), B: 
78 (54.5%), C: 31 (21.7%) and D: 14 (9.8%). 

First, for Groups A and B, their general data and 
endoscopic appearances are shown in Table 1. The 
levels of age, gender and BMI were similar between 
the two groups. Compared to Group B, Group A had 
slightly higher proportions of EE (35% vs 19.2%, P 
= 0.132), hiatus hernia (40% vs 19.2%, P = 0.051), 
and LSBE (10% vs 3.8%, P = 0.269), but none of the 
differences were statistically significant. However, we 
found significantly more endoscopic biopsy pieces at 
the GEJ in Group A than in Group B (mean 5.69 vs 
4.00, P = 0.039). The Prague C and M criteria of these 
subjects in Groups A and B are shown in Figure 2A. The 
distributions of “C” levels were similar between groups (P 
= 0.174), but the “M” levels were significantly higher in 
Group A (P = 0.021).

The general data, endoscopic appearances and the 
Prague C and M criteria for Groups C and D are shown 
in Table 2 and Figure 2B. Group C had, among all 
groups, the highest proportion of hiatus hernia (54.8%), 
LSBE (29%) and the highest Prague criteria “M” levels. 
Group D, compared to Group C, had a significantly 
higher proportion of EE (57.1% vs 19.4%, P = 0.011) 
and fewer biopsy pieces (mean 4 vs 5.69, P = 0.039).

The results of the two different biopsy protocols in 
terms of sensitivity of IM detection are listed in Table 3. 
Among all subjects with pathologic appearance of IM 
at the GEJ (n = 65 in Groups A, C and D), 45 of them 
(in Groups C and D) yielded positive IM results via NBI-
target biopsy at a sensitivity of 69.2%. In comparison, 
51 subjects (in Groups A and C) yielded positive IM 
results via the Seattle protocol-guided biopsy, with a 
higher sensitivity of 78.5%. However, the difference of 
IM detection rates between these two biopsy protocols 
was not significant (P = 0.231).

As shown in Table 3, the number of detectable 
dysplasias in the GEJ of all the enrolled subjects was 
only one case at the beginning with NBI-target biopsy, 
which later increased to five cases using the Seattle 
protocol. Among the five subjects, four were LGD and 

Group A (n  = 20) Group B (n  = 78)
P -value

mean ± SD n  (%) mean ± SD n  (%)
Age (yr)   60.95 ± 17.29   55.19 ± 13.28 0.1891

Gender (male) 9 (45.0) 35 (44.9) 0.9922

BMI (kg/m2) 25.76 ± 4.52 23.69 ± 3.59 0.0791

EE 7 (35.0) 15 (19.2) 0.1322

Hiatus hernia 8 (40.0) 15 (19.2) 0.0512

LSBE 2 (10.0) 3 (3.8) 0.2692

Biopsy pieces   4.58 ± 1.57   3.39 ± 1.74 0.0091

Table 1  General data and endoscopic appearances of groups A and B

1P-values were analyzed with t-test; 2P-values were analyzed with Pearson’s χ 2 test. BMI: Body mass index; EE: Erosive esophagitis; LSBE: Long segment 
Barrett’s esophagus. 

ESEM

NBI-target biopsy

IM (-)        IM (-)          IM (+)      IM (+)

Seattle protocol biopsy

Group A      Group B      Group C      Group D

IM (+)       IM (-)          IM (+)      IM (-)

Figure 1  The flow-chart of stratified groups in this study. ESEM: Endoscopically-
suspected esophageal metaplasia; NBI: Narrow-band imaging; IM: Intestinal 
metaplasia.

Lee SW et al . Seattle protocol for Barrett’s esophagus



one was EAC arising from the BE tissue.

DISCUSSION
BE, a condition in which the squamous epithelium 
of the distal esophagus is replaced by columnar epi
thelium with IM, is a well-established precursor of 
EAC. Regarding the risk of EAC, BE has a > 40-fold 
increase over the general population. Although BE 
has been a disease primarily found in the Western 
world, it has become more frequently reported in 
Asian countries[12]. The underlying etiology of BE is 
still unclear. In the majority of cases, BE is associated 
with a combined reflux of acid and bile, even in the 
absence of symptoms. The prevalence of BE has been 
estimated at 1%–2% in patients undergoing endoscopy 
for any indication, and the prevalence rises to 5%–
15% in patients with gastroesophageal reflux disease 
(commonly known as GERD) symptoms[13]. Risk factors 
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for BE include older ages, male gender, Caucasian 
race, GERD symptoms, central abdominal obesity, and 
possibly tobacco smoking[14].

Due to the extremely poor outcome of EAC, the 
early and accurate diagnosis of BE, especially with 
the presentation of dysplastic tissue, is particularly 
important. Currently, the use of electronic chromoen
doscopy, like NBI, is a standard protocol for detecting BE. 
According to previous reports, NBI, compared to WLE, 
could better detect dysplasia in BE, and higher grades 
of dysplasia with fewer biopsy samples[3,15]. It is the 
recommendation of the American Gastroenterological 
Association guidelines that 4-quadrant biopsy specimens 
be obtained at intervals of 1-cm in BE patients with 
known or suspected dysplasia, and this is consistent 
with the Seattle protocol[1]. However, the Seattle pro
tocol is considered by some as relatively inefficient, 
requiring additional biopsy procedures, longer procedure 
times, and higher operating costs. This technique is 

Group C (n  = 31) Group D (n  = 14)
P -value

mean ± SD n  (%) mean ± SD n  (%)
Age (yr)   66.53 ± 12.47   65.79 ± 14.18 0.8601

Gender (male) 25 (80.6) 12 (85.7) 0.5182

BMI (kg/m2) 25.65 ± 3.70 23.14 ± 3.64 0.0511

EE   6 (19.4)   8 (57.1) 0.0112

Hiatus hernia 17 (54.8)   6 (42.9) 0.4572

LSBE   9 (29.0)   2 (14.3) 0.2872

Biopsy pieces   5.69 ± 2.82   4.00 ± 2.18 0.0391

Table 2  General data and endoscopic appearances of groups C and D

1P-values were analyzed with t-test; 2P-values were analyzed with Pearson’s χ 2 test. BMI: Body mass index; EE: Erosive esophagitis; LSBE: Long segment 
Barrett’s esophagus. 

1P-values were analyzed with Fisher’s exact test; 2P-values were analyzed with Pearson’s χ 2 test. All dysplastic tissues were low-grade dysplasia except one 
adenocarcinoma in Group B detected via Seattle protocol guided biopsy. IM: Intestinal metaplasia; NBI: Narrow-band imaging.

NBI-targeted biopsy Seattle protocol-guided biopsy P -value

IM (n = 65) 45 (69.2) 51 (78.5) 0.2312

Dysplastic tissue
Group A (n = 20) 0 (0.0)    2 (10.0)2 0.4871

Group B (n = 31)  1 (3.2)2  3 (9.6)1 0.6121

Group C (n = 14) 0 (0.0) 0 (0.0) 1.0001

Table 3  Results of the two different biopsy protocols n  (%)

Figure 2  Endoscopic appearances of the patients in Groups A and B (A), Groups C and D (B) according to the Prague C and M criteria.

P  = 0.423              P  = 0.631
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also vulnerable to sampling errors, consequently lower 
diagnostic rates, suboptimal disease management, and 
poorer adherence to the practice guidelines[5-9].

In a multicenter, randomized, crossover trial of 123 
BE patients, the NBI-targeted biopsy was compared 
with the 4-quadrant biopsy with WLE. No difference 
was found between the two techniques in terms of 
the frequency of detecting IM tissues (both 85%) and 
dysplasia (71% for NBI vs 55% for WLE; P = 0.15)[3]. 
However, the procedure of “4-quadrant biopsy” in that 
study is not fully compatible with the Seattle protocol. 
As a result, the IM or dysplasia detection rate might 
have been underestimated. Another study enrolling 
2245 BE patients from the U.S. pathology database 
reported that only 51.2% of cases had adhered to 
the Seattle protocol, and more cases of LSBE were 
associated with poorer adherence. Furthermore, non-
adherence was associated with fewer detections of 
dysplasia (OR = 0.53, 95%CI: 0.35-0.82)[5].

For our patients, the Seattle-protocol guided biopsy, 
when compared with NBI-target biopsy, slightly im
proved the sensitivity rate of IM at the GEJ (78.5% vs 
69.2%), although the difference was not significant (P 
= 0.231). Further analysis showed that the Seattle-
protocol-guided biopsy had improved IM detection in 
those cases with higher “M” levels, according to the 
Prague criteria. On the contrary, the Seattle biopsy 
protocol had limitations regarding the correct diagnoses 
of BE in those individuals with EE. Unsurprisingly, the 
more biopsy samples were obtained during endoscopy, 
the better the diagnosis of IM became. This could 
account for the lack of difference between these two 
biopsy protocols in detecting IM in most of our cases 
with LSBE, and support that the more biopsy pieces that 
were taken, the less likely sampling errors occurred.

The mean biopsy pieces obtained per patient in our 
study ranged between 3.39 and 5.69. The majority of 
cases with fewer biopsy pieces were SSBE (89.5%). 
This finding is compatible with previous studies on Asian 
patients[12]. According to one study, biopsies of at least 
eight pieces at the GEJ was required for an adequate 
detection of IM[16]. However, it is technically difficult to 
obtain as many as eight samples per SSBE patient.

One study in the UK enrolling 220 BE subjects re
ported a significant increase in the detection rate of 
all types of dysplasia when the Seattle Protocol was 
adapted (LGD: 12% vs 3.6%, advanced dysplasia: 5.2% 
vs 0.8%, P < 0.00001)[17]. In our study, the number of 
cases with dysplastic tissue over the GEJ increased from 
one via the NBI-target biopsy to five via the Seattle 
protocol-guided biopsy, although the increment was 
not significant. For the one patient with EAC detected 
early by the Seattle protocol-guided biopsy, treatments 
were started promptly with curative therapy, like the 
endoscopic submucosal dissection.

Recently, other advanced endoscopic techniques 
have been introduced to improve the detection of IM 
and dysplastic tissue in BE. These techniques include 
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cytosponge, esophageal capsule endoscopy, dye-based 
chromoendoscopy, and confocal laser endomicrosco
py[18,19]. However, they have not yet reached routine cli
nical application due to their higher costs and uncertain 
efficacies. 

There are some limitations in our study. Firstly, 
the endoscopic and pathologic appearance were diag
nosed or confirmed by individual endoscopists and 
pathologists, with inevitable inter-observer and intra-
observer variations. Secondly, this study was hospital-
based and data were derived from a single tertiary 
care center. Selection bias of cases could not be ruled 
out. Thirdly, some BE-associated variables, like reflux 
symptom, smoking habit and Helicobacter pylori, were 
not analyzed. Finally, most of our cases belonged to 
SSBE, and this may not reflect populations in the Wes
tern countries. Further work is still needed to confirm or 
reinforce our present results.

In conclusion, we found that the Seattle protocol 
showed improvements in IM detection in subjects with 
high Prague criteria “M” levels, and disclosed more 
cases, including EAC, with dysplastic tissue. 

Article Highlights
Research background
According to the American Gastroenterological Association guidelines, the 
definition of Barrett’s esophagus (BE) includes the histological finding of 
intestinal metaplasia (IM) in the esophagus. BE is clinically important because it 
is a major risk factor for the development of esophageal malignancy. Therefore, 
early detection of BE, especially those with dysplastic tissue, attracted recent 
research interests.

Research motivation
The standard for diagnosing BE is endoscopic evaluation performed with the 
Seattle biopsy protocol. However, some in this field consider disadvantages of 
the Seattle protocol as being relatively inefficient, time-consuming and providing 
low diagnostic rates. In Western countries, reportedly only half of endoscopists 
follow the Seattle protocol for biopsy of BE patients.

Research objectives
The aim of this study is to investigate the benefits of the Seattle protocol in the 
diagnosis of Chinese individuals with BE.

Research methods
Subjects enrolled were cases of Taichung Veterans General Hospital with 
endoscopically-suspected esophageal metaplasia. These patients first received 
the narrow-band imaging (NBI)-targeted biopsy and later the Seattle protocol-
guided biopsy, within a period from October 2012 to December 2014. Cases 
without initial pathologic patterns of IM and then appearance or loss of IM tissue 
were designated as Group A or B, respectively. Those with initial pathologic 
patterns of IM, which then persisted or were lost were designated as Group C 
or D, respectively.

Research results
The number of cases for each group was as follows: A: 20, B: 78, C: 31 and D: 
14. The distribution of the Prague criteria M levels of Group A was significantly 
higher than Group B (P = 0.174). The sensitivity of IM detection was 69.2% for 
the NBI-targeted biopsy and 78.5% for the Seattle protocol-guided biopsy. The 
difference was not significant (P = 0.231). The number of detectable dysplasia 
increased from one case via the NBI-targeted biopsy to five cases via the 
Seattle protocol-guided biopsy, including one case of adenocarcinoma.
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Research conclusions
The Seattle protocol improved the IM detection in the subjects with higher 
Prague criteria M levels, and it disclosed more cases with dysplastic tissues.

Research perspectives 
In the future, the prospective studies in the selected BE patients should be 
conducted to evaluate the usefulness of the Seattle protocol in clinical practice.
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