
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2021 December 6; 9(34): 10392-10745

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I December 6, 2021 Volume 9 Issue 34

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 9 Number 34 December 6, 2021

OPINION REVIEW

Regulating monocyte infiltration and differentiation: Providing new therapies for colorectal cancer 
patients with COVID-19

10392

Bai L, Yang W, Qian L, Cui JW

REVIEW

Role of circular RNAs in gastrointestinal tumors and drug resistance10400

Xi SJ, Cai WQ, Wang QQ, Peng XC

MINIREVIEWS

Liver injury associated with acute pancreatitis: The current status of clinical evaluation and involved 
mechanisms

10418

Liu W, Du JJ, Li ZH, Zhang XY, Zuo HD

Association between celiac disease and vitiligo: A review of the literature10430

Zhang JZ, Abudoureyimu D, Wang M, Yu SR, Kang XJ

Role of immune escape in different digestive tumours10438

Du XZ, Wen B, Liu L, Wei YT, Zhao K

ORIGINAL ARTICLE

Basic Study

Magnolol protects against acute gastrointestinal injury in sepsis by down-regulating regulated on 
activation, normal T-cell expressed and secreted

10451

Mao SH, Feng DD, Wang X, Zhi YH, Lei S, Xing X, Jiang RL, Wu JN

Case Control Study

Effect of Nephritis Rehabilitation Tablets combined with tacrolimus in treatment of idiopathic 
membranous nephropathy

10464

Lv W, Wang MR, Zhang CZ, Sun XX, Yan ZZ, Hu XM, Wang TT

Retrospective Cohort Study

Lamb’s tripe extract and vitamin B12 capsule plus celecoxib reverses intestinal metaplasia and atrophy: A 

retrospective cohort study

10472

Wu SR, Liu J, Zhang LF, Wang N, Zhang LY, Wu Q, Liu JY, Shi YQ

Clinical features and survival of patients with multiple primary malignancies10484

Wang XK, Zhou MH



WJCC https://www.wjgnet.com II December 6, 2021 Volume 9 Issue 34

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 34 December 6, 2021

Retrospective Study

Thoracoscopic segmentectomy and lobectomy assisted by three-dimensional computed-tomography 
bronchography and angiography for the treatment of primary lung cancer

10494

Wu YJ, Shi QT, Zhang Y, Wang YL

Endoscopic ultrasound fine needle aspiration vs fine needle biopsy in solid lesions: A multi-center analysis10507

Moura DTH, McCarty TR, Jirapinyo P, Ribeiro IB, Farias GFA, Madruga-Neto AC, Ryou M, Thompson CC

Resection of bilateral occipital lobe lesions during a single operation as a treatment for bilateral occipital 
lobe epilepsy

10518

Lyu YE, Xu XF, Dai S, Feng M, Shen SP, Zhang GZ, Ju HY, Wang Y, Dong XB, Xu B

Improving rehabilitation and quality of life after percutaneous transhepatic cholangiography drainage 
with a rapid rehabilitation model

10530

Xia LL, Su T, Li Y, Mao JF, Zhang QH, Liu YY

Combined lumbar muscle block and perioperative comprehensive patient-controlled intravenous 
analgesia with butorphanol in gynecological endoscopic surgery

10540

Zhu RY, Xiang SQ, Chen DR

Teicoplanin combined with conventional vancomycin therapy for the treatment of pulmonary methicillin-
resistant Staphylococcus aureus and Staphylococcus epidermidis infections

10549

Wu W, Liu M, Geng JJ, Wang M

Application of narrative nursing in the families of children with biliary atresia: A retrospective study10557

Zhang LH, Meng HY, Wang R, Zhang YC, Sun J

Observational Study

Comparative study for predictability of type 1 gastric variceal rebleeding after endoscopic variceal 
ligation: High-frequency intraluminal ultrasound study

10566

Kim JH, Choe WH, Lee SY, Kwon SY, Sung IK, Park HS

Effects of WeChat platform-based health management on health and self-management effectiveness of 
patients with severe chronic heart failure

10576

Wang ZR, Zhou JW, Liu XP, Cai GJ, Zhang QH, Mao JF

Early cardiopulmonary resuscitation on serum levels of myeloperoxidase, soluble ST2, and hypersensitive 
C-reactive protein in acute myocardial infarction patients

10585

Hou M, Ren YP, Wang R, Lu LX

Prospective Study

Remimazolam benzenesulfonate anesthesia effectiveness in cardiac surgery patients under general 
anesthesia

10595

Tang F, Yi JM, Gong HY, Lu ZY, Chen J, Fang B, Chen C, Liu ZY



WJCC https://www.wjgnet.com III December 6, 2021 Volume 9 Issue 34

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 34 December 6, 2021

Randomized Clinical Trial

Effects of lower body positive pressure treadmill on functional improvement in knee osteoarthritis: A 
randomized clinical trial study

10604

Chen HX, Zhan YX, Ou HN, You YY, Li WY, Jiang SS, Zheng MF, Zhang LZ, Chen K, Chen QX

SYSTEMATIC REVIEWS

Effects of hypoxia on bone metabolism and anemia in patients with chronic kidney disease10616

Kan C, Lu X, Zhang R

META-ANALYSIS

Intracuff alkalinized lidocaine to prevent postoperative airway complications: A meta-analysis10626

Chen ZX, Shi Z, Wang B, Zhang Y

CASE REPORT

Rarely fast progressive memory loss diagnosed as Creutzfeldt-Jakob disease: A case report10638

Xu YW, Wang JQ, Zhang W, Xu SC, Li YX

Diagnosis, fetal risk and treatment of pemphigoid gestationis in pregnancy: A case report10645

Jiao HN, Ruan YP, Liu Y, Pan M, Zhong HP

Histology transformation-mediated pathological atypism in small-cell lung cancer within the presence of 
chemotherapy: A case report

10652

Ju Q, Wu YT, Zhang Y, Yang WH, Zhao CL, Zhang J

Reversible congestive heart failure associated with hypocalcemia: A case report10659

Wang C, Dou LW, Wang TB, Guo Y

Excimer laser coronary atherectomy for a severe calcified coronary ostium lesion: A case report10666

Hou FJ, Ma XT, Zhou YJ, Guan J

Comprehensive management of malocclusion in maxillary fibrous dysplasia: A case report10671

Kaur H, Mohanty S, Kochhar GK, Iqbal S, Verma A, Bhasin R, Kochhar AS

Intravascular papillary endothelial hyperplasia as a rare cause of cervicothoracic spinal cord compression: 
A case report

10681

Gu HL, Zheng XQ, Zhan SQ, Chang YB

Proximal true lumen collapse in a chronic type B aortic dissection patient: A case report10689

Zhang L, Guan WK, Wu HP, Li X, Lv KP, Zeng CL, Song HH, Ye QL

Tigecycline sclerotherapy for recurrent pseudotumor in aseptic lymphocyte-dominant vasculitis-
associated lesion after metal-on-metal total hip arthroplasty: A case report

10696

Lin IH, Tsai CH



WJCC https://www.wjgnet.com IX December 6, 2021 Volume 9 Issue 34

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 34 December 6, 2021

Acute myocardial infarction induced by eosinophilic granulomatosis with polyangiitis: A case report10702

Jiang XD, Guo S, Zhang WM

Aggressive natural killer cell leukemia with skin manifestation associated with hemophagocytic 
lymphohistiocytosis: A case report

10708

Peng XH, Zhang LS, Li LJ, Guo XJ, Liu Y

Chronic lymphocytic leukemia/small lymphocytic lymphoma complicated with skin Langerhans cell 
sarcoma: A case report 

10715

Li SY, Wang Y, Wang LH

Severe mediastinitis and pericarditis after endobronchial ultrasound-guided transbronchial needle 
aspiration: A case report

10723

Koh JS, Kim YJ, Kang DH, Lee JE, Lee SI

Obturator hernia - a rare etiology of lateral thigh pain: A case report10728

Kim JY, Chang MC

Tracheal tube misplacement in the thoracic cavity: A case report10733

Li KX, Luo YT, Zhou L, Huang JP, Liang P

Peri-implant keratinized gingiva augmentation using xenogeneic collagen matrix and platelet-rich fibrin: 
A case report

10738

Han CY, Wang DZ, Bai JF, Zhao LL, Song WZ



WJCC https://www.wjgnet.com X December 6, 2021 Volume 9 Issue 34

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 34 December 6, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Gagan Mathur, MBBS, MD, Associate Professor, Director, 
Staff Physician, Department of Pathology, Saint Luke's Health System, Kansas City, MO 64112, United States. 
gmathur@saint-lukes.org

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yan-Xia Xing; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

December 6, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

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

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

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

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/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


WJCC https://www.wjgnet.com 10566 December 6, 2021 Volume 9 Issue 34

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2021 December 6; 9(34): 10566-10575

DOI: 10.12998/wjcc.v9.i34.10566 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Observational Study

Comparative study for predictability of type 1 gastric variceal 
rebleeding after endoscopic variceal ligation: High-frequency 
intraluminal ultrasound study

Jeong Hwan Kim, Won Hyeok Choe, Sun-Young Lee, So Young Kwon, In-Kyung Sung, Hyung Seok Park

ORCID number: Jeong Hwan Kim 
0000-0002-2503-2688; Won Hyeok 
Choe 0000-0002-8019-5412; Sun-
Young Lee 0000-0003-4146-6686; So 
Young Kwon 0000-0003-4290-1900; 
In-Kyung Sung 0000-0003-4290-
1950; Hyung Seok Park 0000-0003-
3141-4858.

Author contributions: Kim JH and 
Choe WH contributed to study 
conception and design; Kim JH, 
Choe WH, and Kwon SY 
contributed to collection of clinical 
data; Kim JH, Choe WH, Kwon SY, 
Lee SY, Sung IK, and Park HS 
contributed to data acquisition, 
data analysis, and interpretation; 
Kim JH, Choe WH, Kwon SY, Lee 
SY, Sung IK, and Park HS 
contributed to writing of the 
article, editing, reviewing, and 
final approval of the article.

Institutional review board 
statement: This study was 
reviewed and approved by the 
Institutional Review Board of 
Konkuk University Hospital 
(KUH1010094).

Informed consent statement: 
Patients were not required to give 
informed consent to the study 
because the analysis used 
anonymous clinical data that were 
obtained from the Electronic 

Jeong Hwan Kim, Won Hyeok Choe, In-Kyung Sung, Department of Internal Medicine, Konkuk 
University School of Medicine, Konkuk University Medical Center, Seoul 05030, South Korea

Sun-Young Lee, Department of Internal Medicine, Konkuk University Medical Center, Seoul 
143729, South Korea

So Young Kwon, Department of Internal Medicine, Konkuk University School of Medicine, 
Seoul 05030, South Korea

Hyung Seok Park, Department of Internal Medicine, Digestive Disease Center, Konkuk 
University School of Medicine, Seoul 05030, South Korea

Corresponding author: Won Hyeok Choe, MD, PhD, Professor, Department of Internal 
Medicine, Konkuk University School of Medicine, Konkuk University Medical Center, 120-1 
Neungdong-ro, Gwangjin-gu, Seoul 05030, South Korea. 20050101@kuh.ac.kr

Abstract
BACKGROUND 
The efficacy of endoscopic ultrasonography for the follow-up of gastric varices 
treated with endoscopic variceal ligation (EVL) has not been established.

AIM 
To evaluate the diagnostic correlation of esophagogastroduodenoscopy (EGD) 
and high-frequency intraluminal ultrasound (HFIUS) for type 1 gastric varices 
(GOV1) after EVL and to identify the predictability for rebleeding of EGD and 
HFIUS.

METHODS 
In liver cirrhosis patients with GOV1, we performed endoscopic follow-up using 
EGD and HFIUS synchronously after EVL for hemorrhage from GOV1. 
Endoscopic grading and red color signs were analyzed using EGD, and the largest 
variceal cross-sectional areas were measured using HFIUS. In addition, 1-year 
follow-up was performed. Variceal rebleeding was defined as the presence of 
hematemesis, hematochezia, or melena without other evidence of bleeding on 
endoscopic follow-up.
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RESULTS 
In 26 patients with GOV1, variceal cross-sectional areas on HFIUS of GOV1 was 
poorly correlated with EGD grading of GOV1 (r = 0.36). In 17 patients who 
completed the 1-year follow-up, variceal cross-sectional areas on HFIUS was a 
good predictor of subsequent rebleeding, whereas EGD grading was not a 
predictor of subsequent rebleeding.

CONCLUSION 
HFIUS measurement is more predictive of GOV1 rebleeding than EGD grading, 
so HFIUS measurement may be necessary for endoscopic follow-up after EVL in 
patients with GOV1.

Key Words: Endoscopic variceal ligation; Esophagogastroduodenoscopy; High-frequency 
intraluminal ultrasound; Rebleeding; Type 1 gastric varices

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

Core Tip: Endoscopic ultrasound was an important modality in the diagnosis of varices. 
Recently, high-frequency intraluminal ultrasound (HFIUS) enables quantitative 
measurement of variceal size, so it is a more sensitive imaging modality for the 
estimation of the size of varices. So we examined the diagnostic correlation of 
esophagogastroduodenoscopy (EGD) grades and HFIUS measurements in estimating 
post-endoscopic variceal ligation (EVL) type 1 gastric varices (GOV1). The results 
suggest that HFIUS measurement is more predictive of GOV1 rebleeding than EGD 
grading, so HFIUS measurement may be necessary for endoscopic follow-up after 
EVL in patients with GOV1.

Citation: Kim JH, Choe WH, Lee SY, Kwon SY, Sung IK, Park HS. Comparative study for 
predictability of type 1 gastric variceal rebleeding after endoscopic variceal ligation: High-
frequency intraluminal ultrasound study. World J Clin Cases 2021; 9(34): 10566-10575
URL: https://www.wjgnet.com/2307-8960/full/v9/i34/10566.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i34.10566

INTRODUCTION
Endoscopic variceal ligation (EVL) was introduced in the 1980s as an alternative to 
endoscopic injection sclerotherapy[1]. Several prospective trials reported that EVL was 
superior to endoscopic injection sclerotherapy in that it eradicated varices more 
rapidly with less recurrent bleeding and fewer complications[2−7]. Thus, EVL has 
become the endoscopic treatment of choice for both the control of acute bleeding and 
the prevention of rebleeding from esophageal varices (EV)[8].

Gastric varices (GVs) are commonly categorized based on their location in the 
stomach and their relationship with EVs[9,10]. Type 1 gastric varices (GOV1) are the 
most common subtype of GV and constitute an extension of EV along the lesser 
curvature of the stomach[9,11]. Because they are considered a continuation of EV, 
current recommendations have emphasized that GOV1 should be treated as EV. In 
contrast, the other subtypes of GV, such as IGV1 (varices in the gastric fundus), IGV2 
(ectopic varices around the pylorus), and GOV2 (varices extending along the greater 
curvature toward the gastric fundus), do not respond well to therapeutic modalities 
used for EV[11−14].

After successful control of acute bleeding with emergency EVL, endoscopic follow-
up should be repeated, and residual or recurrent varices should be treated with 
elective EVL to prevent variceal rebleeding if indicated[12,13]. Esophagogastroduo-
denoscopy (EGD) is the best practical modality for the follow-up of EV after EVL[12]. 
However, little is known about whether it is an effective modality for post-EVL 
endoscopic follow-up of GOV1.

Recently, endoscopic ultrasound (EUS) has been introduced as an important 
modality in the diagnosis of varices[15,16]. In particular, high-frequency intraluminal 
ultrasound (HFIUS) has been reported to enable quantitative measurement of variceal 
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size, so it may be a more sensitive and reproducible imaging modality than EGD for 
the detection of varices and the estimation of their size[17−22]. However, these data 
are very limited.

The aims of this study were to examine the diagnostic correlation of EGD grades 
and HFIUS measurements in estimating post-EVL GOV1 and to evaluate their ability 
to predict variceal rebleeding based on EGD findings and the cross-sectional area 
(CSA) of varices using HFIUS.

MATERIALS AND METHODS
Study protocol
This study was performed at the Konkuk University Medical Center, Seoul, Korea 
from January 2017 to December 2018. Of the participants with liver cirrhosis with 
GOV1, consecutive patients who underwent EVL for GOV1 bleeding were initially 
selected. Patients with hepatocellular carcinoma or Child-Pugh classification C 
cirrhosis (Child-Pugh class score ≥ 10) were excluded. Within 2 mo after the initial 
EVL, a follow-up EGD was performed biweekly to reassess variceal grade, and elective 
EVL was performed to obliterate the residual varices. One to two months after the 
initial EVL, endoscopic follow-up using synchronous EGD and HFIUS was conducted 
on 26 patients who were enrolled in this study. Of these, 17 patients whose varices 
were reduced to grade 0/1 according to EGD were prospectively followed up for 1 
year without additional sessions of EVL. Patients received propranolol during follow-
up if red color signs (RC signs) were evident on varices and nonselective beta blockers 
were not contraindicated. Variceal rebleeding was defined as the presence of 
hematemesis, hematochezia, or melena when the source of the bleeding was endoscop-
ically proven to be GOV1 (spurting or oozing from varices or the presence of a recent 
blood clot over varices). The primary end point of the study was the correlation 
between EGD grades and HFIUS measurements as measured by the Spearman 
correlation coefficient in 26 patients initially enrolled. The secondary end point was the 
predictabilities for variceal rebleeding of EGD grades and HFIUS measurements in 17 
patients who completed the 1-year follow-up. This study was approved by the Institu-
tional Review Board of Konkuk University Hospital and was performed in accordance 
with the most recent (2008) revision of the Helsinki Declaration, and informed consent 
was obtained directly from all enrolled patients.

Diagnostic and therapeutic endoscopy
EVL was performed using a pneumatic-active ligating device (Samjin, Seoul, Korea) 
with a 25-cm overtube or using a multiband ligator (Saeed Six Shooter; Cook 
Endoscopy, Winston-Salem, NC, United States). The variceal hemorrhage site was first 
ligated. Then, surrounding varices were ligated as much as possible. Concomitant EVs 
were also ligated.

Follow-up EGD was performed using a double-channel endoscope (GIF2T–240; 
Olympus Co. Ltd, Tokyo, Japan). During the procedure, endoscopic images were 
electronically recorded for subsequent review by two endoscopists (JHK and WHC). 
Post-EVL EGD grades of varices were classified according to the General Rules for 
Recording Endoscopic Findings of Esophagogastric Varices of the Japanese Research 
Society for Portal Hypertension: Grade 0, not visible; grade 1, small, straight; grade 2, 
enlarged, tortuous; grade 3, large, coil-shaped, or tumorous[23,24]. RC signs were 
classed as positive or negative. Positive was defined as clear evidence of a cherry-red 
spot, a red wale marking, or a hemocystic spot.

HFIUS examination
HFIUS was performed simultaneously with EGD. The HFIUS catheter assembly 
consisted of a 2.3-mm diameter ultrasonic miniprobe equipped with a 20-MHz 
transducer (UM–G20–29R, Olympus). The catheter was inserted via one of the 
accessory channels, and an automatic water infusion pump was attached to another 
channel to facilitate infusion of deaerated water. The HFIUS miniprobe, which has an 
axial resolution of approximately 0.1 mm and a penetration depth of 2.0 cm, was 
advanced to the mid-body of the stomach and was gradually withdrawn along the 
lesser curvature until the distal third of the esophagus was scanned. EUS images were 
recorded electronically for subsequent review by two examiners (JHK and WHC). The 
largest CSA sizes of varices using HFIUS were estimated using ImageJ software (NIH, 
Bethesda, MD, United States). The CSA of each varix was measured between the 
hypoechoic blood-filled lumen and the hyperechoic submucosa or mucosa (Figures 1 
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Figure 1 High-frequency intraluminal ultrasound images of post-endoscopic variceal ligation of type 1 gastric varices. The post-endoscopic 
variceal ligation sizes of varices were assessed according to the largest cross-sectional area (CSA). CSA was measured between the hypoechoic blood-filled lumen 
and the hyperechoic submucosa or mucosa. The dotted line indicates the largest CSA of the varix. The scale bar represents 10 mm.

and 2).

Statistical analysis
Quantitative variables are expressed as the mean ± SD and were compared using 
Student’s t test. Qualitative variables were compared using the χ2 test. The correlation 
between EGD grade and HFIUS estimates was analyzed using the Spearman 
correlation coefficient. Receiver operating characteristic curves and sensitivity and 
specificity plots were constructed to identify predictors of variceal rebleeding. Cutoff 
values that resulted in the best sensitivity and specificity were identified. All P values 
were two-tailed, and a P value < 0.05 was considered significant.

RESULTS
Twenty-six patients were enrolled in this study. Table 1 shows the baseline character-
istics of the patients. Varices were reduced to grade 0/1 at EGD findings within four 
sessions of EVL (single session in 2 patients; two sessions in 5 patients; three sessions 
in 7 patients; four sessions in 3 patients) in 17 patients, whereas varices were not 
reduced to grade 0/1 in 9 patients. Among the 17 patients who completed the 1-year 
follow-up, 6 patients (35%) experienced variceal rebleeding during follow-up. Patient 
characteristics, such as age, sex, etiology of cirrhosis, and Child-Pugh score, were not 
significantly associated with variceal rebleeding (Table 2).

In 26 patients, EGD identified GOV1 grades 0, 1, 2, and 3 in 11, 6, 6, and 3 patients, 
respectively. The mean largest variceal CSA values measured using HFIUS in patients 
with EGD grades 0, 1, 2, and 3 were 13.9 ± 9.5 mm2, 17.2 ± 11.6 mm2, 21.0 ± 9.8 mm2, 
and 28.9 ± 18.7 mm2, respectively. GOV1 grades estimated using EGD were not 
significantly correlated with largest variceal CSA measured using EUS (correlation 
coefficient = 0.36, P = 0.07), and the mean largest variceal CSA of grade 2/3 GOV1 was 
not significantly different from that of grade 0/1 GOV1 (23.7 ± 12.7 vs 15.1 ± 10.0; P = 
0.07) (Figure 3).

Among the 17 patients who completed the 1-year follow-up, the mean largest 
variceal CSA of GOV1 was significantly greater in patients who experienced 
rebleeding compared with patients who did not (22.2 ± 7.7 mm2 vs 11.2 ± 9.2 mm2, 
respectively; P = 0.03) (Figure 4). A cutoff value of 17.2 mm2 for largest variceal CSA 
resulted in a sensitivity and specificity for subsequent GOV1 bleeding of 83% and 82%, 
respectively. Rebleeding was significantly more frequent in those with largest variceal 
CSAs greater than the CSA cutoff value compared with those with largest variceal 
CSAs less than the CSA cutoff value, whereas EGD grading and RC sign were not 
predictive of GOV1 rebleeding (Table 3).

DISCUSSION
In this study, we initially enrolled 26 patients with liver cirrhosis with GOV1 who 
underwent synchronous EGD and HFIUS as endoscopic follow-up after the initial EVL 
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Table 1 Baseline characteristics of patients (n = 26) initially enrolled

Characteristic

Age (yr) 52.7 ± 10.5

Sex (M/F) 22/4

Alcohol/nonalcoholic 6/20

Child-Pugh score 5/6/7/8/9 3/3/8/7/5

MELD score 12.8 ± 3.8

Hepatocellular carcinoma 0 (0%)

Serum albumin (gm/dL) 3.2 ± 0.5

Serum bilirubin (mg/dL) 2.2 ± 1.3

Prothrombin time (INR) 1.4 ± 0.2

Serum creatinine 1.1 ± 0.2

Presence of ascites 12 (46.2%)

Presence of hepatic encephalopathy 1 (3.8%)

Platelet count (K/mm3) 88.1 ± 39.8

Hemoglobin (g/dL) 7.8 ± 2.2

Blood transfused (units) 3.0 ± 1.5

Data are expressed as the mean ± SD. M: Male; F: Female; MELD: Model for end-stage liver disease; INR: International normalized ratio.

Table 2 Predictable factors of rebleeding in patients (n = 17) at the 1-yr follow-up

Rebleeding (+) Rebleeding (-) P value

Age (yr) 55.5 ± 11.8 51.9 ± 10.7 0.533

Sex (M/F) 5/9 1/2 0.728

Alcohol/nonalcoholic 2/2 4/9 0.445

Child-Pugh classification A/B 1/3 5/8 0.555

MELD score 12.8 ± 2.6 13.4 ± 3.1 0.725

M: Male; F: Female; MELD: Model for end-stage liver disease.

and evaluated the diagnostic correlation of these two modalities. Then, in 17 patients 
with 1-year follow-up, we confirmed that HFIUS was a good predictor of subsequent 
rebleeding compared with EGD grading.

Theoretically, both GOV1 and EV bleeding can be treated with EVL given their 
similar pathophysiology[12]. Technically as well as theoretically, EVL exhibits an 
advantage with respect to controlling acute bleeding from GOV1 given its better 
endoscopic view and easier accessibility compared with other subtypes of GV. 
However, from a practical perspective, EVL does not always eradicate GOV1 because 
its effect is limited to superficial layers, and GV often extends into the submucosa or 
deeper layers[25,26]. Therefore, endoscopic follow-ups are very important for 
preventing GOV1 rebleeding.

EGD is less sensitive than EUS for the evaluation of GV[22,27−29]. However, the 
availability of EUS is limited in clinical practice, and conventional EGD is typically 
used as an endoscopic follow-up modality after gastric variceal ligation[24,25]. It has 
not been established whether EUS or EGD is more appropriate for post-EVL follow-up 
of GOV1. In patients with GOV1 in this study, EGD grading was not significantly 
correlated with post-EVL HFIUS size estimation of GOV1. Moreover, EGD findings, 
including grading and RC signs, did not predict post-EVL GOV1 bleeding. In contrast, 
HFIUS measurement of a cutoff value for the largest CSA enabled prediction of 
rebleeding. Therefore, we suggest that EGD grading is insufficient for post-EVL 



Kim JH et al. Evaluation of GOV1 using HFIUS

WJCC https://www.wjgnet.com 10571 December 6, 2021 Volume 9 Issue 34

Table 3 Comparison of high-frequency intraluminal ultrasound and esophagogastroduodenoscopy for variceal rebleeding

GOV1, n = 17 (100%)
Endoscopic modality

Rebleeding (+), n = 6 (35%) Rebleeding (–), n = 11 (65%) P value

≥ CSA cutoff value1 5 (29) 2 (12)HFIUS

< CSA cutoff value1 1 (6) 9 (53)

0.02

Grade 1 with RCS 2 (12) 2 (12)EGD

Grade 0 or 1 without RCS 4 (24) 9 (53)

0.58

1The cutoff value for the largest cross-sectional area was 17.2 mm2. With these cutoff values, the sensitivity and specificity were 83% and 82%, respectively, 
for post-endoscopic variceal ligation type 1 gastric varices bleeding. The receiver operating characteristic curve had an area below the curve of 0.83 ± 0.10, 
which was statistically significant (P = 0.03).
CSA: Cross-sectional area; EGD: Esophagogastroduodenoscopy; GOV1: Type 1 gastric varices; HFIUS: High-frequency intraluminal ultrasound; Red color 
signs.

Figure 2 Representative esophagogastroduodenoscopy and high-frequency intraluminal ultrasound images of type 1 gastric varices. The 
type 1 gastric varices was grade 0 according to esophagogastroduodenoscopy, but the largest variceal cross-sectional area was 31.4 mm2 according to high-
frequency intraluminal ultrasound.

follow-up of GOV1 and that endoscopic follow-up with EUS, especially HFIUS, could 
be performed to estimate the accurate variceal size and predict rebleeding of GOV1.

There are some limitations to the present study. First, the EUS finding of small 
varices is very similar to the EUS finding of small cyst in the fundus, yet the doppler 
examination is able to differentiate small varices from small cysts. However, we did 
not perform the doppler examination in our study, so we are unable to completely 
distinguish small varices from small cysts. Nonetheless, the patients in this study 
experienced active bleeding from gastric varices before the enrollment, and bleeding 
from small cysts in the fundus is extremely rare. As it follows, we have ruled out the 
possibility of finding small cysts in the fundus even without performing the doppler 
examination. Second, as the sample size of this study is relatively small, the present 
results need to be validated in future studies.

We used 20 MHz HFIUS for EUS evaluation of post-EVL GOV1. This technique is 
more sensitive than conventional 7.5 MHz EUS because it enables better visualization 
of details at close range and accurate and quantitative measurement of variceal size[16,
19−21]. In addition, the HFIUS miniprobe does not require placement of a water-filled 
balloon around the ultrasound transducer, which prevents compression or distortion 
of varices. Patient discomfort is also minimized because HFIUS can be performed as a 
single-step procedure during EGD. We estimated variceal size based on the largest 
CSA instead of the largest diameter because post-EVL varices may be deformed by 
overlying scar tissue.

CONCLUSION
To our knowledge, this is the first study in which HFIUS has been used to predict 
post-EVL GOV1. This study demonstrated that HFIUS measurement is predictive of 
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Figure 3 Post-endoscopic variceal ligation esophagogastroduodenoscopy grades and cross-sectional areas. The mean largest variceal cross-
sectional area (CSA) for grade 0/1 type 1 gastric varices (GOV1) did not differ from that for grade 2/3 GOV1 (15.1 ± 10.0 mm2 vs 23.7 ± 12.7 mm2, respectively; P = 
0.07). EUS: Endoscopic ultrasound; EGD: Esophagogastroduodenoscopy.

Figure 4 Comparison of high-frequency intraluminal ultrasound estimates of largest variceal cross-sectional area between patients with 
or without post-endoscopic variceal ligation variceal bleeding. The mean largest variceal cross-sectional area (CSA) of type 1 gastric varices patients 
who experienced post-endoscopic variceal ligation (EVL) bleeding was significantly greater than that of patients who did not experience post-EVL bleeding (22.2 ± 
7.7 mm2 vs 11.2 ± 9.2 mm2, respectively; P = 0.03). Horizontal bars represent median values, and the upper and lower ends of the bars represent quartile values. 
EUS: Endoscopic ultrasound.

post-EVL GOV1 rebleeding; on the other hand, EGD is insufficient. Therefore, we 
suggest that HFIUS could be mandatory for endoscopic follow-up of GOV1 after EVL.
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ARTICLE HIGHLIGHTS
Research background
After successful control of acute bleeding with emergency endoscopic variceal ligation 
(EVL), endoscopic follow-up should be repeated, and residual or recurrent varices 
should be treated with elective EVL to prevent variceal rebleeding if indicated. 
Recently, endoscopic ultrasound (EUS) has been introduced as an important modality 
in the diagnosis of varices, because EUS is more sensitive than esophagogastroduoden-
oscopy (EGD) for the evaluation of gastric varices.

Research motivation
The efficacy of endoscopic ultrasonography for the follow-up of gastric varices treated 
with EVL has not been established.

Research objectives
This study aimed to evaluate the diagnostic correlation of EGD and high-frequency 
intraluminal ultrasound (HFIUS) for type 1 gastric varices (GOV1) after EVL and to 
identify the predictability for rebleeding with EGD and HFIUS.

Research methods
In liver cirrhosis patients with GOV1, we performed endoscopic follow-up using EGD 
and HFIUS synchronously after EVL for hemorrhage from GOV1. Endoscopic grading 
and red color signs were analyzed using EGD, and the largest variceal cross-sectional 
areas (CSAs) were measured using HFIUS. In addition, 1-year follow-up was 
performed. Variceal rebleeding was defined as the presence of hematemesis, 
hematochezia or melena without other evidence of bleeding on endoscopic follow-up.

Research results
In 26 patients with GOV1, variceal CSA on HFIUS of GOV1 was poorly correlated 
with EGD grading of GOV1 (r = 0.36). In 17 patients who completed the 1-year follow-
up, variceal CSA on HFIUS was a good predictor of subsequent rebleeding, whereas 
EGD grading was not a predictor of subsequent rebleeding.

Research conclusions
HFIUS measurement is more predictive of GOV1 rebleeding than EGD grading, so 
HFIUS measurement may be necessary for endoscopic follow-up after EVL in patients 
with GOV1.

Research perspectives
Future work and basic research should be performed to confirm that EUS, especially 
HFIUS, could be performed to estimate the accurate variceal size and predict 
rebleeding of GOV1.
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