ISSN 2307-8960 (online)

World Journal of

World | Clin Cases 2021 November 26; 9(33): 10052-10391

49 Published by

JBaishideng®



Contents Thrice Monthly Volume 9 Number 33 November 26, 2021

g é) World Journal of
Clinical Cases

10052

REVIEW
Effects of alcohol consumption on viral hepatitis B and C

Xu HQ, Wang CG, Zhou Q, Gao YH

10064

MINIREVIEWS

Effects of anti-diabetic drugs on sarcopenia: Best treatment options for elderly patients with type 2
diabetes mellitus and sarcopenia

Ma XY, Chen FQ

10075

10088

10098

10106

10116

10126

10134

10143

ORIGINAL ARTICLE
Retrospective Cohort Study

Utility of cooling patches to prevent hand-foot syndrome caused by pegylated liposomal doxorubicin in
breast cancer patients

Zheng YF, Fu X, Wang XX, Sun XJ, He XD

Retrospective Study

Clinicopathological features of small T1 colorectal cancers

Takashina Y, Kudo SE, Ichimasa K, Kouyama Y, Mochizuki K, Akimoto Y, Maeda Y, Mori Y, Misawa M, Ogata N, Kudo T,
Hisayuki T, Hayashi T, Wakamura K, Sawada N, Baba T, Ishida F, Yokoyama K, Daita M, Nemoto T, Miyachi H

Comparison of dental pulp periodontal therapy and conventional simple periodontal therapy as treatment
modalities for severe periodontitis

Li L, Chen HJ, Lian Y, Wang T

Tripartite intensive intervention for prevention of rebleeding in elderly patients with hypertensive cerebral
hemorrhage

Li CX, Li L, Zhang JF, Zhang QH, Jin XH, Cai GJ

Clinical and electroencephalogram characteristics and treatment outcomes in children with benign
epilepsy and centrotemporal spikes

Chen RH, Li BF, Wen JH, Zhong CL, Ji MM

Endoscopic ultrasonography diagnosis of gastric glomus tumors

Bai B, Mao CS, Li Z, Kuang SL

Learning curves of robot-assisted pedicle screw fixations based on the cumulative sum test

Yu J, Zhang Q, Fan MX, Han XG, Liu B, Tian W

Value of GRACE and SYNTAX scores for predicting the prognosis of patients with non-ST elevation acute
coronary syndrome

Wang XF, Zhao M, Liu F, Sun GR

Jaishideng®

WJCC | https://www.wjgnet.com I November 26,2021 | Volume9 | Issue33 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 33 November 26, 2021
10151  Effectiveness of enhanced recovery after surgery in the perioperative management of patients with bone
surgery in China
Zhao LY, Liu XT, Zhao ZL, Gu R, Ni XM, Deng R, Li XY, Gao MJ, Zhu WN
Clinical Trials Study
10161  Association between plasma dipeptidyl peptidase-4 levels and cognitive function in perinatal pregnant
women with gestational diabetes mellitus
Sana SRGL, Li EY, Deng XJ, Guo L
10172  Paricalcitol in hemodialysis patients with secondary hyperparathyroidism and its potential benefits
Chen X, Zhao F, Pan WJ, Di JM, Xie WN, Yuan L, Liu Z
Observational Study
10180  Did the severe acute respiratory syndrome-coronavirus 2 pandemic cause an endemic Clostridium difficile
infection?
Cojocariu C, Girleanu I, Trifan A, Olteanu A, Muzica CM, Huiban L, Chiriac S, Singeap AM, Cuciureanu T, Sfarti C,
Stanciu C
10189  Effect of nursing intervention based on Maslow's hierarchy of needs in patients with coronary heart
disease interventional surgery
Xu JX, Wu LX, Jiang W, Fan GH
10198  Impacts of statin and metformin on neuropathy in patients with type 2 diabetes mellitus: Korean Health
Insurance data
Min HK, Kim SH, Choi JH, Choi K, Kim HR, Lee SH
META-ANALYSIS
10208 Is endoscopic retrograde appendicitis therapy a better modality for acute uncomplicated appendicitis? A
systematic review and meta-analysis
Wang Y, Sun CY, Liu J, Chen Y, Bhan C, Tuason JPW, Misra S, Huang YT, Ma SD, Cheng XY, Zhou Q, Gu WC, Wu DD,
Chen X
10222  Prognostic value of ground glass opacity on computed tomography in pathological stage I pulmonary
adenocarcinoma: A meta-analysis
Pan XL, Liao ZL, Yao H, Yan WJ, Wen DY, Wang Y, Li ZL
CASE REPORT
10233 Atrial fibrillation and concomitant left subclavian, axillary and brachial artery embolism after fiberoptic
bronchoscopy: A case report
Yang CL, Zhou R, Jin ZX, Chen M, Zi BL, Li P, Zhou KH
10238  Streptococcal toxic shock syndrome after hemorrhoidectomy: A case report
Lee CY, Lee YJ, Chen CC, Kuo LJ
10244  Subsequent placenta accreta after previous mifepristone-induced abortion: A case report
Zhao P, Zhao Y, He J, Bai XX, Chen J
Bishidenge WVJCC | https://www.wjgnet.com I November 26,2021 | Volume9 | Issue33 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 33 November 26, 2021

10249  Autosomal dominant tubulointerstitial kidney disease with a novel heterozygous missense mutation in the
uromodulin gene: A case report

Zhang LL, Lin JR, Zhu TT, Liu Q, Zhang DM, Gan LW, Li Y, Ou ST

10257 Novel KDM6A mutation in a Chinese infant with Kabuki syndrome: A case report
Guo HX, Li BW, Hu M, Si SY, Feng K

10265  Pancreatic cancer with synchronous liver and colon metastases: A case report

Dong YM, Sun HN, Sun DC, Deng MH, Peng YG, Zhu YY

10273  Veno-venous-extracorporeal membrane oxygenation treatment for severe capillary leakage syndrome: A
case report

Nong WX, Lv QJ, Lu YS

10279  Anticoagulant treatment for pulmonary embolism in patient with cerebral hemorrhage secondary to
mechanical thrombectomy: A case report

Chen XT, Zhang Q, Zhou CQ, Han YF, Cao QQ

10286  Complete restoration of congenital conductive hearing loss by staged surgery: A case report

Yoo JS, Lee CM, Yang YN, Lee EJ

10293  Blastic plasmacytoid dendritic cell neoplasm with skin and bone marrow involvement: Report of three
cases

Guo JH, Zhang HW, Wang L, Bai W, Wang JF

10300  Extracranial multiorgan metastasis from primary glioblastoma: A case report

Luan XZ, Wang HR, Xiang W, Li SJ, He H, Chen LG, Wang JM, Zhou J

10308 Transverse myelitis after infection with varicella zoster virus in patient with normal immunity: A case
report

Yun D, Cho SY, Ju W, Seo EH

10315 Duodenal ulcer caused by coil wiggle after digital subtraction angiography-guided embolization: A case
report

Xu S, Yang SX, Xue ZX, Xu CL, Cai ZZ, Xu CZ

10323  Crab lice infestation in unilateral eyelashes and adjacent eyelids: A case report
Tang W, Li QQ

10328 Local random flaps for cervical circumferential defect or tracheoesophageal fistula reconstruction after
failed gastric pull-up: Two case reports

Zhang Y, Liu Y, Sun Y, Xu M, Wang XL

10337  Incurable and refractory spinal cystic echinococcosis: A case report

Zhang T, Ma LH, Liu H, Li SK

10345 Individualized treatment of breast cancer with chronic renal failure: A case report and review of literature

Cai JH, Zheng JH, Lin XQ, Lin WX, Zou J, Chen YK, Li ZY, Chen YX

Guieidenge WICC | https://www.wjgnet.com 111 November 26,2021 | Volume9 | Issue33 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 33 November 26, 2021
10355  Persistent fibrinogen deficiency after snake bite: A case report
Xu MH, Li J, Han L, Chen C
10362  Successful prolonged cardiopulmonary resuscitation after intraoperative cardiac arrest due to povidone-
iodine allergy: A case report
Xiang BB, Yao YT, Jiao SL
10369  Clinical algorithm for preventing missed diagnoses of occult cervical spine instability after acute trauma: A
case report
Zhu C, Yang HL, Im GH, Liu LM, Zhou CG, Song YM
10374  Carbon ion radiotherapy for synchronous choroidal melanoma and lung cancer: A case report
Zhang YS, Hu TC, Ye YC, Han JH, Li XJ, Zhang YH, Chen WZ, Chai HY, Pan X, Wang X, Yang YL
10382  Heart failure as an adverse effect of infliximab for Crohn's disease: A case report and review of the
literature
Grillo TG, Almeida LR, Beraldo RF, Marcondes MB, Queiréz DAR, da Silva DL, Quera R, Baima JP, Saad-Hossne R,
Sassaki LY
Bishidenge WVJCC | https://www.wjgnet.com IX November 26,2021 | Volume9 | Issue33 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 33 November 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Jian-Wu Zhao, PhD, Chief Physician, Professor,
Department of Orthopedics, Jilin University Second Hospital, Changchun 130000, Jilin Province, China.
jlanwu@ijlu.edu.cn

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | 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 W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: J/-Hong Lin; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wijgnet.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
November 26, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/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@wijgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com X November 26,2021 | Volume9 | Issue33 |


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

7|0\

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

DOI: 10.12998 / wijcc.v9.i33.10126

World Journal of
Clinical Cases

World | Clin Cases 2021 November 26; 9(33): 10126-10133

ISSN 2307-8960 (online)

Retrospective Study

ORIGINAL ARTICLE

Endoscopic ultrasonography diagnosis of gastric glomus tumors

Bing Bai, Chong-Shan Mao, Zhen Li, Sheng-Li Kuang

ORCID number: Bing Bai 0000-0002-

0420-6140; Chong-Shan Mao 0000-
0001-6560-9720; Zhen Li 0000-0002-
2204-5846; Sheng-Li Kuang 0000-
0002-1296-9973.

Author contributions: Bai B, Mao
CS, Li Z and Kuang SL contributed
equally to this work; Bai B
designed the research study; Mao
CS performed the case search; Li Z
analyzed the data; Kuang SL wrote
the manuscript; all authors have
read and approved the final
manuscript.

Institutional review board
statement: This study was
reviewed and approved by the
Ethics Committee of the Henan

Provincial People's Hospital.

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

Conflict-of-interest statement: We
declare that we do not have any
commercial or associative interest
that represents a conflict of interest
in connection with the work
submitted.

Data sharing statement: No
additional data are available.

Country/Territory of origin: China

Specialty type: Gastroenterology

Jaishideng®

WJCC | https://www.wjgnet.com

Bing Bai, Zhen Li, Oncology Center, Henan Provincial People's Hospital (People's Hospital of
Zhengzhou University), Zhengzhou 450003, Henan Province, China

Chong-Shan Mao, Public Health Medical Center, Henan Provincial People's Hospital (People's
Hospital of Zhengzhou University), Zhengzhou 450003, Henan Province, China

Sheng-Li Kuang, Department of Digestive Disease, Henan Provincial People's Hospital,
Zhengzhou 450003, Henan Province, China

Corresponding author: Sheng-Li Kuang, PhD, Associate Chief Physician, Department of
Digestive Disease, Henan Provincial People's Hospital, No. 7 Weiwu Road, Zhengzhou
450003, Henan Province, China. yiying365@126.com

Abstract

BACKGROUND
A gastric glomus tumor is relatively rare, and there is little knowledge on its
endoscopic ultrasound findings.

AIM
To assess the accuracy of endoscopic ultrasonography (EUS) in the diagnosis of
gastric glomus tumor and to discuss its value by reviewing the literature.

METHODS

A retrospective analysis of the EUS characteristics of gastric glomus tumor (such
as tumor location, shape, size, echogenicity, homogeneity, margins, layer of
origin, and so on) was performed. The study included 12 cases of gastric glomus
tumor confirmed by surgery and pathology (7 females and 5 males, age range 36-
74 years, average age was 58.2 years).

RESULTS

All the lesions were located in the gastric antrum (12 cases), protruding into the
cavity, with a diameter between 1 and 3.5 cm. Glomus tumor of the stomach
manifested as a circumscribed and slightly hypoechoic mass in the fourth layer,
with an internal heterogeneous echo mixed with hyperechogenic spots and a
marginal more hypoechoic halo. Smooth muscle actin, h-caldesmon and vimentin
were shown to be positive by immunohistochemistry.

CONCLUSION
Although glomus tumor of the stomach is relatively rare, a typical glomus tumor
of the stomach has characteristic changes under EUS.
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Core Tip: Gastric glomus tumor is a rare non-epithelial benign vascular tumor and is
difficult to diagnose with upper gastrointestinal endoscopy. We summarized the
characteristics of endoscopic ultrasonography (EUS), computed tomography (CT) and
pathology of 12 cases of gastric glomus tumor confirmed by pathology. The EUS
characteristics of a gastric glomus tumor include a hypoechoic lesion originating from
the fourth layer with a peripheral acoustic halo. Clinically, the diagnosis can be
confirmed by the EUS characteristics combined with CT imaging findings.

Citation: Bai B, Mao CS, Li Z, Kuang SL. Endoscopic ultrasonography diagnosis of gastric
glomus tumors. World J Clin Cases 2021; 9(33): 10126-10133

URL: https://www.wjgnet.com/2307-8960/full/v9/i33/10126.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i33.10126

INTRODUCTION

Glomus tumor is a rare non-epithelial benign vascular tumor occurring at the site of
arteriovenous anastomoses. Tumor cells are derived from smooth muscle cells with
vascular spheroid degeneration. Glomus tumors often occur under the nail bed at the
end of the extremities, and can also occur in other parts, such as soft tissue,
mediastinal lung, nose, pharynx, sacrococcygeal region etc. Glomus tumors of the
gastrointestinal tract are relatively rare and more common in the stomach. Most gastric
glomus tumors are benign and are occasionally found as subepithelial lesions[1,2].
Endoscopic ultrasound is currently more and more widely used in clinical practice, but
there is little understanding of the endoscopic ultrasound manifestations of gastric
glomus tumors, and their characteristics. This study summarized the endoscopic
ultrasound manifestations and related pathological characteristics of 12 cases of gastric
glomus tumors confirmed by surgery and pathology, combined with a review of
relevant literature, to improve the diagnosis and understanding of the disease under
endoscopic ultrasound.

MATERIALS AND METHODS

Patient and case selection.

This study was a retrospective observational study. We retrospectively collected data
from medical records and endoscopic reports at Henan Provincial People’s Hospital
(Zhengzhou China). Twelve cases of gastric glomus tumor confirmed by surgery and
pathology in our hospital from January 2013 to October 2020 were enrolled, including
7 females and 5 males, aged 36-74 years, with an average age of 58.2 years. Six cases
experienced epigastric pain and discomfort with acid reflux and heartburn, 1 case had
nausea, 2 cases had a positive stool occult blood test and 3 cases were normal foll-
owing physical examination. Of the 12 patients, 9 underwent endoscopic submucosal
dissection (ESD) and 3 underwent surgical procedures. All patients underwent
endoscopic ultrasound and abdominal contrast-enhanced CT scanning before
treatment.

Endoscopic equipment and methods

Endoscopic ultrasound examination included the use of the EU-ME2 PP ultrasound
host (Olympus Japan), MAJ-935 or MAJ-1720 ultrasound probe driver, UM-2R, UM-3R
ultrasound microprobe, or the GF-UE160-AL5 radial array scanning endoscope.
Ultrasound scanning was performed by the water injection method. The liquid and
gas in the gastric cavity were first removed, and the target lesions of ultrasonic
scanning were displayed and confirmed. Then, water was slowly injected at a low flow
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rate, and the lesion was completely immersed in degassed water following suction of
gastric air. The micro-probe was taken out of the endoscopic channel for ultrasound
scanning, and for larger lesions, a radial scanning ultrasound was used for ultrasound
scanning. The following features were recorded: location, size, the presence of mucosal
ulceration, shape, original layer, echogenicity, echo uniformity, the presence of
marginal halos, cystic change, and calcification.

Histopathologic examination

All specimens were fixed in 10% buffered formalin and routinely processed, followed
by routine hematoxylin and eosin immunohistochemical staining. The immunohisto-
chemical staining process was carried out according to the instructions. The pathology
results were independently interpreted by 2 experienced pathologists. Under a light
microscope, tumor cells were seen growing around blood vessels. Diagnosis was
confirmed when immunohistochemistry showed positive smooth muscle actin (SMA),
h-caldesmon and vimentin[3].

RESULTS

Endoscopic ultrasound

During gastroscopy, all lesions were located in the gastric antrum, and presented as a
submucosal tumor that protruded into the lumen in a small semi-spherical shape
(Figure 1A). Ten cases had smooth hemispherical bulges of the mucosa, the same color
as the surrounding mucosa, and 2 cases had small concave ulcers on the mucosa
surface, leading to hemorrhage. The lesions were located in the anterior wall of the
gastric antrum in 3 cases and in the lesser curvature of the gastric antrum in 9 cases.
Endoscopic ultrasonography (EUS) showed that the lesions were round, ranging in
maximum diameter from 10 mm to 35 mm with a mean diameter of 20 mm. The echo
was slightly hypoechoic, and was uniform, accompanied by small hyperechoic spots.
There were small anechoic areas in the larger lesions, and halos with a lower echo. The
outer boundary of the halo was clear, and the inner boundary was fuzzy. All lesions
originated from the fourth layer, that is, the muscularis propria (Figure 1B). The
clinical and endoscopic ultrasound features of the 12 cases of gastric glomus tumor are
summarized in Table 1.

Computed tomography features

Enhanced CT examination was as follows: A Philips ingenuity 64 slice multi-slice
spiral CT scanner was used, 1 mm thick, 5 mm reconstruction, whole abdomen plain
scan and enhanced scan. The non-ionic contrast agent ioversol (100 mL; 320 mg I/mL)
was injected with a Medrad Vistron CT high-pressure syringe at a rate of 3.0 mL/s via
the elbow vein. The first phase (arterial phase) abdominal scan was started 30 s after
injection, and the second phase (portal phase) abdominal scan was started 80 s after
injection. CT showed well-defined subepithelial masses with homogeneous soft tissue
densities with clear margins and perigastric adipose tissue. Dynamic contrast-
enhanced CT showed strong peripheral nodular or homogeneous enhancement in the
arterial and portal phases and prolonged enhancement in the delayed phase. The
capsule of the tumor was slightly enhanced on CT scan, and no enlarged lymph nodes
were observed (Figure 2).

Pathological features

Gross examination showed the following: In 9 cases of ESD resection of tumor and 3
cases of partial gastric wall and tumor, the lesions were round, with clear boundaries,
no obvious capsule, grayish-red, or grayish-white in color, and a tough texture.
Histologically, the tumors were located in the gastric muscularis propria and
composed of glomus cells surrounding capillaries. The tumor cells were small,
uniform in size, arranged in nests, and round without nuclear pleomorphism, mitotic
figures, or necrosis, and grew around blood vessels. The tumors had abundant blood
supply; dilated blood vessels were visible in the surrounding muscularis along with
clear or light red cytoplasm, and no atypia or mitosis (Figure 3A). Immunohistochem-
ically, tumor cells showed diffuse immunostaining for SMA, h-caldesmon, and
vimentin in 12 cases (igure 3B-D), and all tumors were negative for CD117, CD34, S-
100, dog-1, desmin, and CD31.
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Table 1 Clinical and endoscopic ultrasound features of 12 cases of gastric glomus tumor

g : Follow-
Age Treatment . Diameter Endoscopic . .
Case Gender Location Symptom Ulceration uptime  Recurrence
(yr) method (cm) ultrasound features v

1 Female 36 ESD Anterior wall Normal 1 The fourth layer, round, N 3 N
of the gastric hypoechoic, halos
antrum

2 Female 47 ESD Lesser Normal 1.2 The fourth layer, round, N 4 N
curvature of hypoechoic, halos
the gastric
antrum

3 Female 56 Operation Lesser Positive OBT 3.5 The fourth layer, round, Y 7 N
curvature of hypoechoic, halos, with
the gastric anechoic areas
antrum

4 Male 63 ESD Anterior wall ~ Epigastric 15 The fourth layer, round, N B N
of the gastric pain, hypoechoic, halos
antrum heartburn

5 Male 65 ESD Lesser Epigastric 1.8 The fourth layer, round, N 2 N
curvature of Ppain, hypoechoic, halos
the gastric heartburn
antrum

6 Male 58 ESD Lesser Heartburn 23 The fourth layer, round, N 4 N
curvature of hypoechoic, halos, small
the gastric hyperechoic spots
antrum

7 Female 54 ESD Lesser Heartburn 21 The fourth layer, round, N 6 N
curvature of hypoechoic, halos
the gastric
antrum

8 Male 64 ESD Lesser Epigastric 22 The fourth layer, round, N 1 N
curvature of pain, hypoechoic, halos, small
the gastric heartburn hyperechoic spots
antrum

9 Male 70 ESD Anterior wall ~ Normal 13 The fourth layer, round, N B N
of the gastric hypoechoic, halos
antrum

10 Female 56 ESD Lesser Epigastric 1.7 The fourth layer, round, N 3 N
curvature of Ppain, hypoechoic, halos
the gastric heartburn
antrum

11 Female 55 Operation Lesser Positive OBT 3.2 The fourth layer, round, Y 1 N
curvature of hypoechoic, halos, with
the gastric anechoic areas
antrum

12 Female 74 Operation Lesser Nausea 2.8 The fourth layer, round, N 0.5 N
curvature of hypoechoic, halos, with
the gastric anechoic areas
antrum

ESD: Endoscopic submucosal dissection; OBT: Occult blood test; N: No; Y: Yes.

Jaishideng®

DISCUSSION

A gastric glomus tumor is an organ-like tumor composed of glomus cells. The glomus
is a network of capillaries connecting arteries and veins. The terminal organ-like tumor
is composed of a small entering artery, anastomotic vessel/original collecting vein,
endovascular reticular structure and a capsule. According to its contraction me-
chanism, it regulates and controls the peripheral blood flow, so as to control blood
pressure and body temperature[4]. The glomus cells are covered by thin-walled
vessels rich in normal endothelial cells. Most of the tumor cells of the gastric glomus
tumor have no atypia, occasionally some tumor cells have atypia, and even invade
blood vessels. A few cases have metastasis, but most of them are benign. The
recommended criteria for malignant gastric glomus tumor proposed by Folpe et al[5]
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Figure 1 Endoscopic view of a well-circumscribed elevated lesion with normal overlying mucosa at the stomach antrum (arrow). A:
Endoscopic ultrasound (EUS) characteristics of glomus tumors; B: Tumor originates from the fourth EUS layer (muscularis propria) and shows slight
hypoechogenicity and a characteristic marginal halo around the tumor.

Figure 2 Computed tomography features of glomus tumors. Contrast-enhanced computed tomography image obtained during the plain scan, arterial
phase, portal phase; homogeneous strong enhancement is seen in the gastric antrum lesion (arrow).

Jaishideng®

are: (1) Deep tumor location; (2) Tumor diameter more than 2 cm; (3) Moderate or high
nuclear grade with mitotic image, > 5 mitotic figures/50 hpf; and (4) Pathological
mitosis. Tumor size, cell atypia, mitotic number and pathological mitosis were
prognostic factors. Zhang reported a case of gastric glomus tumor with the largest
diameter of 10 cm. Although the tumor was deeply located and the diameter was
much larger than 2 cm, the tumor cells did not show mitosis, and it was a benign
lesion[6]. In our study, the diameter of the gastric glomus tumors was less than or
equal to 3.5 cm, the boundary was clear, there was no atypia and mitosis, and all were
benign lesions.

Miettinen et al[7] reported 32 cases of gastrointestinal glomus tumor. Among them,
31 cases originated from the stomach and 1 case from the cecum. Gastric glomus
tumors account for 1% of gastric mesenchymal tumors. A gastric glomus tumor is
usually located in the muscularis propria or submucosa of the stomach. Patients
usually have no specific symptoms, abdominal discomfort, upper abdominal pain,
and/or upper gastrointestinal bleeding are relatively common clinical manifestations.
The lesion is more common in people over 60 years old, and more common in women
than in men. The average age in our group was 58.2 years. Seven patients mainly had
epigastric discomfort, acid reflux and heartburn. The lesion was found by gastroscopy
examination in 3 patients, and by fecal occult blood in 2 patients. The data showed
slightly more female patients than male patients, and the lesions were located in the
gastric antrum, which was basically consistent with the literature reports.

All cases in this study were identified by endoscopy, and endoscopic ultrasound
was then performed. The common endoscopic manifestations are subepithelial lesions,
regular shape of the mucosa bulge, smooth surface mucosa, color is the same as the
surrounding mucosa[8]. Endoscopic ultrasound of a gastric glomus tumor is charac-
terized by a hypoechoic tumor, located in the third or fourth layer of the gastric wall,
with an uneven internal echo and high echo spots. An acoustic halo at the edge can be
seen[9]. We found that the lesions were round and hypoechoic, with a lower echoic
halo around them, and some with small hyperechoic spots, which were consistent with
previous reports. However, the echo was slightly hypoechoic, and all of them
originated from the fourth layer, the muscularis propria. A slightly hypoechoic echo
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Figure 3 Photomicrograph of the tumor cells. A: Clusters of uniform, round cells around dilated blood vessels, cytoplasm was transparent or reddish, and
the cells had no atypia or mitotic appearance; B: Positive smooth muscle actin staining of tumor cells, which shows a brown cytoplasmic stain; C: Positive h-
caldesmon staining of tumor cells, which shows a brown cytoplasmic stain; D: Positive vimentin staining of tumor cells, which shows a brown cytoplasmic stain.
Hematoxylin-eosin; original magnification: 200 x.

was observed compared with the echogenicity of gastrointestinal stromal tumors. The
gastrointestinal stromal tumor is the most common interstitial tumor in the stomach.
Gastrointestinal stromal tumors are characterized by subepithelial lesions, which is
one of the most important features in the differential diagnosis of gastric glomus
tumors. Typical endoscopic ultrasound features are clear boundary, low echogenicity
and even relative echogenicity, which originate from the fourth layer, mostly at the
fundus of the stomach. The echo intensity of a gastric glomus tumor is generally
higher than that of a gastrointestinal stromal tumor. Of course, a more accurate
method is to measure the gray value or relative gray value (compared with the
intrinsic muscular layer beside the lesion). It is difficult to distinguish gastric glomus
tumor or gastrointestinal stromal tumor under endoscopy, which is characterized by
subepithelial lesions with a mucosal bulge. A gastric glomus tumor is usually isolated,
located in the antrum or the lower part of the stomach. Gastrointestinal stromal tumor
is single, occasionally multiple, mostly found in the stomach body or fundus.

A contrast-enhanced CT scan of gastric glomus tumors shows significant
enhancement in the arterial, portal, and delayed phases, nodular or homogeneous
enhancement may be seen around the mass in the arterial phase, and there is still
significant enhancement in the portal and delayed phases, indicating that the lesion
enhances substantially and simultaneously with the abdominal aorta at the same level
[2,8,10]. Histopathologically, there are many thin-walled and tortuous vessels within
the tumor tissue with an abundant blood supply. This internal structure of the tumor
determines the pathologic basis for the apparent enhancement seen on the contrast-
enhanced CT scan, which is significantly higher than that of other benign tumors.

Microscopically, a gastric glomus tumor is composed of a vascular lumen
surrounded by small round cells of a single morphology with centrally placed nuclei
and inconspicuous nucleoli. Pleomorphism, atypia, mitosis and necrosis are rare in
gastric glomus tumors[8,11]. Immunohistochemically, the tumor is positive for SMA,
vimentin, actin, collagen IV, and laminin, and negative for CD117, dog-1, 5100, CD34,
desmin and negative for neuroendocrine markers such as chromogranin, synapto-
physin, CD56, and CD57[11]. Most gastrointestinal stromal tumors are strongly
positive for CD117 and dog-1, and immunohistochemistry of gastric glomus tumors
show negative CD117 and dog-1 as a means of differential diagnosis. The morphology
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and immunohistochemical features of the patients' lesions in our group were
consistent with those in the literature.

Gastric glomus tumors are mostly benign and most do not require treatment, so
their preoperative diagnosis is especially important. Endoscopic ultrasound combined
with abdominal enhanced CT can diagnose gastric glomus tumors, but the final
definitive diagnosis requires immunohistochemistry of the pathology. In this case
group, 7 patients were diagnosed with gastric glomus tumors by endoscopic
ultrasound, which shows that with the accumulation of endoscopic ultrasound
experience, the endoscopic ultrasound characteristics of gastric glomus tumors can
increase the understanding of the disease and make the diagnosis less difficult.

CONCLUSION

Although gastric glomus tumors are relatively rare, typical gastric glomus tumors
have characteristic changes on endoscopic ultrasound. These characteristic changes
include gastric antrum location, originate from the fourth layer, solitary, round and
slightly hypoechoic lesions with halos at the margins are typical manifestations. The
diagnosis of a gastric glomus tumor can be made clinically based on the endoscopic
ultrasound features and contrast-enhanced CT findings; however, confirmatory
diagnosis is always by pathological examination.

ARTICLE HIGHLIGHTS

Research background
Gastric glomus tumors are relatively rare, and there is little knowledge regarding their
endoscopic ultrasound findings.

Research motivation
Knowledge of the endoscopic characteristics of gastric glomus tumor is helpful in the
diagnosis and differential diagnosis, and avoiding unnecessary surgery.

Research objectives

To summarize the endoscopic ultrasound characteristics of gastric glomus tumors
confirmed by histopathology, and to verify the effectiveness of these characteristics in
clinical cases.

Research methods

The records of 12 consecutive patients undergoing endoscopic ultrasonography (EUS)
examination, surgery and pathology analysis for gastric glomus tumors in one
institution from 2013-2020 were reviewed. Analysis of the EUS characteristics of
gastric glomus tumors (such as tumor location, shape, size, echogenicity, homogeneity,
margins, layer of origin, and so on) was carried out.

Research results

Ten cases had smooth hemispherical bulges of the mucosa, the same color as the
surrounding mucosa, and 2 cases had small concave ulcers on the mucosa surface,
leading to hemorrhage. The lesions were located in the anterior wall of the gastric
antrum in 3 cases and in the lesser curvature of the gastric antrum in 9 cases. EUS
showed that the lesions were round, ranging in maximum diameter from 10 mm to 35
mm with a mean diameter of 20 mm. The echo was slightly hypoechoic, and uniform,
accompanied by small hyperechoic spots in some. There were small anechoic areas in
the larger lesions, and halos with a lower echo. The outer boundary of the halo was
clear, and the inner boundary was fuzzy. All of the lesions originated from the
muscularis propria.

Research conclusions

Typical manifestations of gastric glomus tumors include gastric antrum location,
originate from the fourth layer, solitary, round and slightly hypoechoic lesions with
halos at the margins.
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Research perspectives
A multi-center study, with an expanded sample size and prospective verification is
required.
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