ISSN 2307-8960 (online)

World Journal of

World ] Clin Cases 2021 September 26; 9(27): 7963-8279

(59 . Published by



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 27 September 26, 2021

EDITORIAL
7963  Exophiala dermatitidis

Usuda D, Higashikawa T, Hotchi Y, Usami K, Shimozawa S, Tokunaga S, Osugi I, Katou R, Ito S, Yoshizawa T, Asako S,
Mishima K, Kondo A, Mizuno K, Takami H, Komatsu T, Oba J, Nomura T, Sugita M

REVIEW
7973  Gastric neuroendocrine neoplasms: A review

Késeoglu H, Duzenli T, Sezikli M

MINIREVIEWS
7986  Coronavirus disease 2019 and renal transplantation
Nassar M, Nso N, Ariyaratnam J, Sandhu J, Mohamed M, Baraka B, Ibrahim A, Alfishawy M, Zheng D, Bhangoo H,
Soliman KM, Li M, Rizzo V, Daoud A
7998  Impact of COVID-19 on liver
Su YJ, Chang CW, Chen MJ, Lai YC

ORIGINAL ARTICLE
Case Control Study

8008  Association of gestational anemia with pregnancy conditions and outcomes: A nested case-control study

Sun Y, Shen ZZ, Huang FL, Jiang Y, Wang YW, Zhang SH, Ma S, Liu JT, Zhan YL, Lin H, Chen YL, Shi YJ, Ma LK

Retrospective Cohort Study
8020  Clinical stages of recurrent hepatocellular carcinoma: A retrospective cohort study

Yao SY, Liang B, Chen YY, Tang YT, Dong XF, Liu TQ

Retrospective Study
8027  Accuracy of ultrasonography in diagnosis of fetal central nervous system malformation

Pang B, Pan JJ, Li Q, Zhang X

8035  Analysis of ocular structural parameters and higher-order aberrations in Chinese children with myopia
Li X, Hu Q, Wang QR, Feng ZQ, Yang F, Du CY

8044  Radial nerve recovery following closed nailing of humeral shaft fractures without radial nerve exploration:
A retrospective study

Yeh KL, Liaw CK, Wu TY, Chen CP

8051  Bridging therapy and direct mechanical thrombectomy in the treatment of cardiogenic cerebral infarction
with anterior circulation macrovascular occlusion

Ding HJ, Ma C, Ye FP, Zhang JF

WJCC | https://www.wjgnet.com I September 26,2021 | Volume9 | Issue27 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 27 September 26, 2021

8061  Endu combined with concurrent chemotherapy and radiotherapy for stage IIB-IVA cervical squamous cell
carcinoma patients

Zhao FJ, Su Q, Zhang W, Yang WC, Zhao L, Gao LY

CASE REPORT
8071  Primary pancreatic paraganglioma harboring lymph node metastasis: A case report

Jiang CN, Cheng X, Shan J, Yang M, Xiao YQ

8082 Retraction of lumbar disc herniation achieved by noninvasive techniques: A case report

Wang P, Chen C, Zhang QH, Sun GD, Wang CA, Li W

8090 Mixed neuroendocrine carcinoma of the gastric stump: A case report

Zhu H, Zhang MY, Sun WL, Chen G

8097  Diploic vein as a newly treatable cause of pulsatile tinnitus: A case report
Zhao PF, Zeng R, Qiu XY, Ding HY, Lv H, Li XS, Wang GP, Li D, Gong SS, Wang ZC

8104  Acute myocardial infarction and extensive systemic thrombosis in thrombotic thrombocytopenic purpura:
A case report and review of literature

Salaru DL, Adam CA, Marcu DTM, Simon IV, Macovei L, Ambrosie L, Chirita E, Sascau RA, Statescu C

8114  Limited thoracoplasty and free musculocutaneous flap transposition for postpneumonectomy empyema:
A case report

Huang QQ, He ZL, Wu YY, Liu ZJ

8120  Paraneoplastic focal segmental glomerulosclerosis associated with gastrointestinal stromal tumor with
cutaneous metastasis: A case report

Zhou J, Yang Z, Yang CS, Lin H

8127  Acute coronary syndrome with severe atherosclerotic and hyperthyroidism: A case report

Zhu HM, Zhang Y, Tang Y, Yuan H, Li ZX, Long Y

8135  Gastric cancer with calcifications: A case report
Lin YH, Yao W, Fei Q, Wang Y

8142  Value of eosinophil count in bronchoalveolar lavage fluid for diagnosis of allergic bronchopulmonary
aspergillosis: A case report

Wang WY, Wan SH, Zheng YL, Zhou LM, Zhang H, Jiang LB

8147  Asymptomatic gastric adenomyoma and heterotopic pancreas in a patient with pancreatic cancer: A case
report and review of the literature

LiK, Xu Y, Liu NB, Shi BM

8157 Successful treatment of gastrointestinal infection-induced septic shock using the oXiris® hemofilter: A case
report
Li'Y, Ji XJ, Jing DY, Huang ZH, Duan ML
WJCC | https://www.wjgnet.com I September 26,2021 | Volume9 | Issue27 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 27 September 26, 2021

8164  Streptococcal pneumonia-associated hemolytic uremic syndrome treated by T-antibody-negative plasma
exchange in children: Two case reports

Wang XL, Du Y, Zhao CG, Wu YB, Yang N, Pei L, Wang LJ, Wang OS

8171  Subclavian steal syndrome associated with Sjogren's syndrome: A case report

Hao LJ, Zhang J, Naveed M, Chen KY, Xiao PX

8177  Metachronous mixed cellularity classical Hodgkin’s lymphoma and T-cell leukemia/lymphoma: A case
report

Dong Y, Deng LJ, Li MM

8186  Duodenal perforation after organophosphorus poisoning: A case report

Lu YL, Hu J, Zhang LY, Cen XY, Yang DH, Yu AY

8192  Surgical treatment of abnormal systemic artery to the left lower lobe: A case report

Zhang YY, Gu XY, Li JL, Liu Z, Lv GY

8199  Madelung’s disease with alcoholic liver disease and acute kidney injury: A case report

Wu L, Jiang T, Zhang Y, Tang AQ, Wu LH, Liu Y, Li MQ, Zhao LB

8207  Anesthetic technique for awake artery malformation clipping with motor evoked potential and
somatosensory evoked potential: A case report

Zhou HY, Chen HY, Li Y

8214  Multiple hidden vessels in walled-off necrosis with high-risk bleeding: Report of two cases
Xu N, Zhai YQ, Li LS, Chai NL

8220  Non-small-cell lung cancer with epidermal growth factor receptor L861Q-L833F compound mutation
benefits from both afatinib and osimertinib: A case report

Zhang Y, Shen JQ, Shao L, Chen Y, Lei L, Wang JL

8226  Successful removal of two magnets in the small intestine by laparoscopy and colonoscopy: A case report

Oh RG, Lee CG, Park YN, Lee YM

8232  Acute lower extremity arterial thrombosis after intraocular foreign body removal under general
anesthesia: A case report and review of literature

Jeon S, Hong JM, Lee HJ, Kim E, Lee H, Kim Y, Ri HS, Lee JJ

8242  Low-intensity extracorporeal shock wave therapy for midshaft clavicular delayed union: A case report and
review of literature

Yue L, Chen H, Feng TH, Wang R, Sun HL

8249 Treatment of bilateral granulomatous lobular mastitis during lactation with traditional Chinese medicine:
A case report

Li ZY, Sun XM, Li JW, Liu XF, Sun ZY, Chen HH, Dong YL, Sun XH

8260 Early acute fat embolism syndrome caused by femoral fracture: A case report

Yang J, Cui ZN, Dong JN, Lin WB, Jin JT, Tang XJ, Guo XB, Cui SB, Sun M, Ji CC

Guieidenge WICC | https://www.wjgnet.com 111 September 26,2021 | Volume9 | Issue27 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 27 September 26, 2021

8268  Combined fascia iliaca compartment block and monitored anesthesia care for geriatric patients with hip
fracture: Two case reports

Zhan L, Zhang YJ, Wang JX

8274  Bell’s palsy after inactivated COVID-19 vaccination in a patient with history of recurrent Bell’s palsy: A
case report

Yu BY, Cen LS, Chen T, Yang TH

Guisnidenge WICC | https://www.wjgnet.com IX September 26,2021 | Volume9 | Issue27 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 27 September 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Sunil Kumar Gupta, MBBS, MD, Reader (Associate
Professor), Department of Dermatology, Venereology and Leprology, All India Institute of Medical Sciences,
Gorakhpur, Gorakhpur 273008, Uttar Pradesh, India. dr.sunil_30@yahoo.co.in

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
September 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 September 26,2021 | Volume9 | Issue27 |


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.i27.8027

World Journal of
Clinical Cases

World | Clin Cases 2021 September 26; 9(27): 8027-8034

ISSN 2307-8960 (online)

Retrospective Study

ORIGINAL ARTICLE

Accuracy of ultrasonography in diagnosis of fetal central nervous
system malformation

Bo Pang, Jing-Jing Pan, Qin Li, Xia Zhang

ORCID number: Bo Pang 0000-0003-
1522-1116; Jing-Jing Pan 0000-0002-
3432-763X; Qin Li 0000-0001-7533-
9330; Xia Zhang 0000-0003-2180-
0069.

Author contributions: Pang B and
Zhang X designed this
retrospective study; Pan J] wrote
this paper; Li Q was responsible
for sorting the data.

Supported by the Research Project
on Application of Commonweal
Technology in Anhui Province, No.
1704£0804048.

Institutional review board
statement: The study was
reviewed and approved by The
First Affiliated Hospital of Wannan
Medical College Institutional
Review Board.

Informed consent statement:
Informed consent was obtained
from the patient.

Conflict-of-interest statement: No
conflict of interest.

Data sharing statement: No
additional data are available.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in

Jaishideng®

WJCC | https://www.wjgnet.com

Bo Pang, Xia Zhang, Department of Ultrasound, The First Affiliated Hospital of Wannan
Medical College, Wuhu 241000, Anhui Province, China

Jing-Jing Pan, Department of Neurosurgery, The Second People’s Hospital of Wuhu, Wuhu
241000, Anhui Province, China

Qin Li, Department of Gynaecology and Obstetrics, The First Affiliated Hospital of Wannan
Medical College, Wuhu 241000, Anhui Province, China

Corresponding author: Xia Zhang, MHSc, Chief Physician, Department of Ultrasound, The
First Affiliated Hospital of Wannan Medical College, No. 2 Zheshan West Road, Wuhu
241000, Anhui Province, China. yjsusd@163.com

Abstract

BACKGROUND
Prenatal examination is an important measure for the screening and diagnosis of
fetal malformations.

AIM
To investigate the accuracy of ultrasonography in the diagnosis of fetal central
nervous system (CNS) malformations.

METHODS

One hundred and thirteen pregnant women suspected of having fetal CNS
malformations were examined at our hospital from December 2018 to October
2020 using two-dimensional ultrasonography and three-dimensional ultrasono-
graphy, respectively.

RESULTS

According to the pathological results, there were 79 cases of CNS malformations
and 34 cases of non-CNS malformations among the 113 pregnant women
suspected of having fetal CNS malformation. Fifty-one cases of CNS malfor-
mation and 26 cases of non-CNS malformation were detected by two-dimensional
ultrasonography, and 73 cases of CNS malformation and 30 cases of non-CNS
malformation were detected by three-dimensional ultrasonography. The
diagnostic sensitivity (92.41%) and accuracy (91.15%) of three-dimensional
ultrasonography were higher than those of two-dimensional ultrasonography
(64.56% and 68.14%, respectively) (P = 0.000). The specificity of three-dimensional
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ultrasonography (88.24%) was higher than that of two-dimensional ultrasono-
graphy (76.47%); however, the difference was not significant (P = 0.203).

CONCLUSION

Three-dimensional ultrasonography has high application value in the diagnosis of
fetal CNS malformations. In addition, the image quality is clear, and the
diagnostic sensitivity and accuracy are high.

Key Words: Ultrasonography; Fetal central nervous system malformation; Diagnostic
accuracy; Screening; Diagnosis

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

Core Tip: Three-dimensional ultrasonography can show fetal morphology and structure
and detect fetal intrauterine conditions, and has good repeatability and high sensitivity.
This study selected 113 pregnant women suspected of having fetal central nervous
system malformations with the aim to determine the application value of ultrasono-
graphy examination.
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INTRODUCTION

Birth defects are abnormalities in fetal body structure and function that occur in the
uterus before delivery. They place a heavy burden on both children’s family and
society. As a consequence, increasing attention has been given to eugenics, improving
population quality, and reducing birth defects in clinical settings[1,2]. At present, there
are many known types of birth defects, among which, central nervous system (CNS)
malformations have a high incidence and morbidity. Consequently, it is necessary to
diagnose CNS malformations as efficiently and accurately as possible[1,3].

Prenatal examination is an important measure for the screening and diagnosis of
fetal malformations. Ultrasonography has many advantages, such as being a
noninvasive, safe, and simple procedure. We can observe the cross sections of the
cerebellum, lateral ventricle, and thalamus to determine whether there is an abnormal
intracranial structure. However, the diagnostic accuracy of conventional two-
dimensional ultrasonography is still insufficient to meet the clinical expectations and
actual needs[4,5].

Three-dimensional ultrasonography can show fetal morphology and structure and
detect fetal intrauterine conditions, and has good repeatability and high sensitivity. It
has been widely used for fetal malformation screening[6,7]. Thus, this study selected
113 pregnant women suspected of having fetal CNS malformations at our hospital
with the aim to determine the application value of ultrasonography examination.

MATERIALS AND METHODS

General information

One hundred and thirteen pregnant women suspected of having fetal CNS malform-
ations at our hospital from December 2018 to October 2020 were selected and included
with the following criteria: (1) Singleton pregnancy; (2) Past history and health of
pregnant women; (3) Good compliance and cooperation with the completion of related
research and examination; and (4) Pregnant women and their families knew about this
study and signed a consent form. The exclusion criteria were as follows: (1) Patients
with hypertension during pregnancy; (2) Patients with depression, anxiety, and other
psychological disorders; (3) Patients with a history of alcohol addiction; (4) Patients
with a history of drug dependence; (5) Patients with a history of radioactive contact;
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(6) Patients with speech communication disorders, hearing impairment, cognitive
impairment, and neurological disorders; (7) Patients with a history of stillbirth or
malformations; and (8) Patients with a history of spontaneous abortion of unknown
cause.

Among the 113 pregnant women suspected of having fetal CNS malformations,
there were 51 parturient women and 62 primipara, the average age was 30.96 + 6.44
years (23-39 years), the average gestational age was 18.51 + 5.06 weeks (13-24 wk), and
the average body mass was 64.32 + 10.08 kg (53.76-kg). This study was approved by
the Ethics Committee of our hospital.

Methods

All patients were examined using two-dimensional ultrasonography and three-
dimensional ultrasonography.

The Voluson E8 color Doppler ultrasonography diagnostic instrument from the
American GE Company was selected. First, the abdominal convex array probe C1-5-D
was adopted, and the probe frequency was set to 2.0 MHz. The lower abdomen was
scanned, the median sagittal section image was obtained, the fetal head and arm
length was measured, the fetal head and upper chest image was magnified as much as
possible, the Vernier was adjusted slightly, and the transparent layer at the back of the
neck and intracranial transparent layer were measured three times. In addition, the
three-dimensional volume convex matrix probe RAB6-D was used; the probe
frequency was set to 2.0 - 7.0 MHz, it was switched to 3D mode for reconstructing and
obtaining three-dimensional images, multi-directional exploration according to the
condition of the fetus was performed, and high-quality two-dimensional images were
obtained. Starting with the three-dimensional imaging mode, the fetal spine,
cerebellum, and skull were observed through the surface mode when amniotic fluid
was sufficient. In addition, we explored the integrity of the skull, cerebellum, and
spine through the transparent mode. The Y-axis, X-axis, and Z-axis were adjusted and
the fetal CNS was observed through spatial rotation. Fetal development was recorded
in detail. The fetal intracranial structure was observed according to the following
contents: (1) Transverse section of the fetal skull (fetal thalamic structure, choroidal
plexus structure, brain midline structure, skull halo structure, and skull biparietal
diameter section); (2) Fetal cerebellar section (fourth ventricle structure, pellucid
septum structure, posterior cranial fossa structure, cerebellum structure, and thalamus
structure); (3) Spinal coronal, horizontal, and sagittal sections; and (4) Coronal and
sagittal sections of the skull.

Observation indexes

The statistical image quality of two-dimensional ultrasonography and three-
dimensional ultrasonography was assessed, including sulcus, fissure, and gyrus
display, choroid plexus ependymal display, blood flow display, tissue specificity,
resolution, visual field, and localization. If the tissue surface is not smooth, bone
microstructure is not clear, spinal condition is not obvious, and image artifacts occur, it
is scored one point. If the tissue surface is smooth, most of the bone microstructure is
clear, there are a small number of artifacts in the image, and the spinal condition can
be displayed, it is scored two points. In addition, if the surface tissue is smooth, the
bone microstructure is clear, the image is free of artifacts, and the spinal condition can
be clearly displayed, it is scored three points[1].

According to the results of the pathological examination (autopsy or postnatal
results) as the gold standard, the diagnoses by two-dimensional ultrasonography and
three-dimensional ultrasonography was statistically analyzed.

According to the results of pathological examination (autopsy or postnatal results)
as the gold standard, the detection of different types of CNS malformations by two-
dimensional and three-dimensional ultrasonography was statistically analyzed.

Statistical analysis

The data were analyzed using SPSS 22.0. Measurement data are described as the mean
+ SD, and were analyzed by the Student’s t-test. Counting data are described as the
frequency and constituent ratio (%), and were analyzed using the y* test. Non-
parametric tests were used to compare the measurement data that did not meet a
normal distribution. P < 0.05 indicated that the difference was statistically significant.
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RESULTS

Image quality scores of two-dimensional ultrasonography and three-dimensional

ultrasonography examination

Three-dimensional ultrasonography resulted in sulcus, fissure, and gyrus (2.53 + 0.34),
choroid plexus ependyma (2.49 £ 0.23), blood flow (2.38 £ 0.30), tissue specificity (2.44
+ 0.25), resolution (2.59 * 0.18), visual field (2.63 + 0.21), and localization scores (2.85 *
0.12) that were higher than those of two-dimensional ultrasonography examination
(1.97 £0.30, 2.12 £ 0.25, 1.98 £ 0.26, 2.03 £ 0.20, 2.31 + 0.22, 2.25 £ 0.19, and 2.61 + 0.14,
respectively; P = 0.000) (Table 1).

Diagnoses by two-dimensional ultrasonography and three-dimensional

ultrasonography

According to the pathological results, there were 79 cases of CNS malformations and
34 cases of non-CNS malformations among the 113 pregnant women suspected of
having fetal CNS malformations. Fifty-one cases of CNS malformations and 26 cases of
non-CNS malformations were detected by two-dimensional ultrasonography, whereas
73 cases of CNS malformations and 30 cases of non-CNS malformations were detected
by three-dimensional ultrasonography, as shown in Table 2. The diagnostic sensitivity
(92.41%) and accuracy (91.15%) of three-dimensional ultrasonography were higher
than those of two-dimensional ultrasonography (64.56% and 68.14%, respectively) (P =
0.000). The specificity of three-dimensional ultrasonography (88.24%) was higher than
that of two-dimensional ultrasonography (76.47%), but the difference was not
significant (Table 3).

Analysis of different types of CNS malformations detected by two-dimensional and

three-dimensional ultrasonography

Three-dimensional ultrasonography examination of brain perforation malformations
(100%), corpus callosum abnormalities (75.00%), meningoencephalocele (100%),
choroid cyst (85.71%), exposed brain malformation (88.89%), Galen venous
hemangioma (100%), arachnoid cyst (91.67%), spina bifida (92.31%), and hydro-
cephalus (92.86%) showed no significant difference compared to two-dimensional
ultrasonography (50.00%, 50.00%, 60.00%, 57.14%, 77.78%, 72.73%, 58.33%, 61.54%, and
71.43%, respectively; P = 0.102, 0.465, 0.114, 0.237, 0.527, 0.062, 0.059, 0.063, and 0.139,
respectively) (Table 4).

DISCUSSION

The number of older pregnant women continues to increase with the implementation
of the two-child policy in China. In addition, due to the effects of radiation, drugs,
chemical reagents, chromosome variation, heredity, environmental pollution, dietary
structure changes, and many other factors, the incidence of fetal malformations
continues to increase[8,9]. CNS malformations, such as the vein of Galen malformation
and exposed brain malformation, are a common group of fetal malformations. They
increase not only the risk of perinatal death but also the family and social burden, even
if the infant survives. Consequently, accurate diagnosis of fetal CNS malformations is
still a research hotspot.

At present, there are many measures for screening fetal CNS malformations,
including fetal tissue biopsy, fetal blood sample collection, chorionic cell sampling,
and amniocentesis. However, they are all invasive examinations that can cause
damage to the fetus, and their safety is low[10-13]. Moreover, ultrasonography is
commonly used for fetal malformations, and two-dimensional ultrasonography has
many advantages, such as real-time monitoring, low cost, simplicity, and a quick
procedure. It has high diagnostic accuracy for obvious CNS malformations such as
hydrocephalus, spina bifida, and encephalocele. However, it is difficult to detect fetal
CNS malformations without obvious morphological changes. In addition, many
factors, such as sound shadow, size of fetal bone, polyhydramnios, fetal movement,
fetal position, the abdominal wall thickness of pregnant women, and many other
factors, can affect the results of two-dimensional ultrasonography examination,
resulting in a missed diagnosis or misdiagnosis and thus affecting the accuracy of
diagnosis[14,15].

WJCC | https://www.wjgnet.com 8030 September 26,2021 | Volume9 | Issue27 |



Pang B et al. Ultrasound diagnosis of fetal malformation

Table 1 Comparison of image quality scores between two-dimensional ultrasonography and three-dimensional ultrasonography (mean

* SD, points)

Sulcus, fissure,  Choroid plexus Blood flow Tissue . Visual e
Group Number . . . e Resolution _, Positioning
and gyrus display ependymal display display specificity field
Two-dimensional 113 2,53 +0.34 249 +0.23 238+030  244+025 259+018 263+  285+0.12
ultrasonography 0.21
Three-dimensional 113 1.97 +0.30 212+0.25 1.98+026  2.03+0.20 231+022 225+  261+0.14
ultrasonography 0.19
t 13.129 11.578 10.711 13.613 10.471 14264  13.836
P value 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Table 2 Analysis of diagnoses by two-dimensional ultrasonography and three-dimensional ultrasonography

Results of pathological examination

Inspection mode . Total
Two-dimensional ultrasonography examination Sz 51 8 59

- 28 26 54
Three-dimensional ultrasonography examination + 73 4 77

- 6 30 36

Total 79 34 113

Table 3 Diagnostic performance of two-dimensional ultrasonography and three-dimensional ultrasonography diagnosis

Diagnostic mode Diagnostic sensitivity Diagnostic specificity Diagnostic accuracy
Two-dimensional ultrasonography examination 64.56% (51/79) 76.47% (26/34) 68.14% (77/113)
Three-dimensional ultrasonography examination 92.41% (73/79) 88.24% (30/34) 91.15% (103/113)

)(2 18.139 1.619 18.451

P value 0.000 0.203 0.000

Table 4 Analysis of different types of central nervous system malformations detected by two-dimensional and three-dimensional ultrasonography

q . Brain Abnormalit .. Exposed Galen . n
Diagnostic . 4 . Choroidal p Arachnoid Spina
perforation  of corpus  Meningoencephalocele brain venous e Hydrocephalus
mode . cyst . . cyst bifida
malformation callosum malformation hemangioma
Two- 50.00% (2/4)  50.00% (2/4)  60.00% (3/5) 57.14%  77.78% (7/9)  72.73% (8/11) 5833% 61.54% 71.43% (10/14)
dimensional 4/7) (7/12) (8/13)
ultrasonography
examination
Three- 100.00% (4/4)  75.00% (3/4) 100.00% (5/5) 8571%  88.89% (8/9)  100.00% 91.67% 92.31% 92.86% (13/14)
dimensional 6/7) a1/11) 11/12) (12/13)
ultrasonography
examination
ba 2.667 0.533 2.500 1.400 0.400 3.474 3.556 3467 2191
P value 0.102 0.465 0.114 0.237 0.527 0.062 0.059 0.063  0.139
The function of ultrasonic diagnostic instruments has made a breakthrough with the
development of science and technology. Three-dimensional ultrasonography can
stereoscopically and dynamically present the morphological structure of the fetal CNS
followed by three-dimensional reconstruction by computer post-processing.
Examination of the fetus at any angle and orientation is convenient to directly reflect
the details of the fetal CNS and the spatial relationship with adjacent structures[16]. In
this study, it was found that the image quality of three-dimensional ultrasonography
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was better than that of two-dimensional ultrasonography after examination of fetal
CNS malformations by two-dimensional ultrasonography and three-dimensional
ultrasonography. In addition, the sensitivity and accuracy of three-dimensional
ultrasonography in the diagnosis of fetal CNS malformations were higher than those
of two-dimensional ultrasonography. This indicates that three-dimensional ultrasono-
graphy is more valuable in the diagnosis of fetal CNS malformations, which can
effectively improve the sensitivity and accuracy of diagnosis, reduce the risk of missed
diagnosis or misdiagnosis, and avoid the burden on pregnant women's families and
society.

The main justification for this analysis is that conventional two-dimensional
ultrasonography has low visibility of brain tissue around the probe, it is difficult to
find brain parenchyma micropathological changes, and it is impossible to accurately
evaluate the degree and cause of malformations such as fetal hydrocephalus. Three-
dimensional ultrasonography can simultaneously present multiple standard sections
of the fetal CNS on the screen, comprehensively explore the intracranial structure, and
quickly determine whether there are structural abnormalities. In addition, the
superimposed image quality of multilayer sections in three-dimensional ultrasono-
graphy examination is higher and can clearly display the section details and avoid the
blurring of part of the structure of the traditional two-dimensional ultrasonography
section. In addition, three-dimensional ultrasonography can provide hemodynamic
information of the CNS, allows adjustment of the entry angle of the probe before the
start of scanning, and clearly shows the blood flow signal of the area of interest[17].
However, this study found that three-dimensional ultrasonography examination of
fetal CNS malformations also resulted in missed diagnosis, indicating that although
three-dimensional ultrasonography alone has high application value, there is still a
certain risk of missed diagnosis. As a consequence, clinical practice can refer to specific
conditions combined with other examinations for a comprehensive diagnosis. Meoded
et al[18] also pointed out that three-dimensional ultrasonography can stereoscopically
and dynamically show the morphological structure of the fetal CNS, carry out three-
dimensional reconstruction, perform multiangle and omnidirectional observations,
and visually view the details of the fetal CNS. However, it aimed to address cranio-
cerebral tumors and abnormalities of the corpus callosum, and a definite diagnosis can
be made only when the gestational age is higher. Hence, it can be combined with other
means for comprehensive diagnosis or close observation at different gestational weeks,
which is consistent with the point of view of this study.

CONCLUSION

Generally, three-dimensional ultrasonography has high application value in the
diagnosis of fetal CNS malformations, with clear image quality and a high sensitivity
and accuracy.

ARTICLE HIGHLIGHTS

Research background
Birth defects are abnormalities in the fetal body structure and function that occur in
the uterus before delivery.

Research motivation
It is necessary to diagnose birth defects as efficiently and accurately as possible.

Research objectives
This study aimed to determine the application value of ultrasonography examination.

Research methods

One hundred and thirteen pregnant women suspected of having fetal central nervous
system (CNS) malformations at our hospital from December 2018 to October 2020
were examined using two-dimensional ultrasonography and three-dimensional
ultrasonography, respectively.
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Research results

The diagnostic sensitivity (92.41%) and accuracy (91.15%) of three-dimensional
ultrasonography were higher than those of two-dimensional ultrasonography (64.56%
and 68.14%, respectively).

Research conclusions
Three-dimensional ultrasonography has high application value in the diagnosis of
fetal CNS malformations.

Research perspectives
Screening of birth defects is important in the clinic.

REFERENCES

1

10

11

12

13

14

16

Zhang N, Dong H, Wang P, Wang Z, Wang Y, Guo Z. The Value of Obstetric Ultrasound in
Screening Fetal Nervous System Malformation. World Neurosurg 2020; 138: 645-653 [PMID:
31931232 DOI: 10.1016/j.wneu.2020.01.014]

Yates JF, Troester MM, Ingram DG. Sleep in Children with Congenital Malformations of the Central
Nervous System. Curr Neurol Neurosci Rep 2018; 18: 38 [PMID: 29789951 DOI:
10.1007/s11910-018-0850-6]

Kingdom JC, Audette MC, Hobson SR, Windrim RC, Morgen E. A placenta clinic approach to the
diagnosis and management of fetal growth restriction. Am J Obstet Gynecol 2018; 218: S803-S817
[PMID: 29254754 DOT: 10.1016/j.2j02.2017.11.575]

Ge MM, Gao YY, Wu BB, Yan K, Qin Q, Wang H, Zhou W, Yang L. Relationship between
phenotype and genotype of 102 Chinese newborns with Prader-Willi syndrome. Mol Biol Rep 2019;
46: 4717-4724 [PMID: 31270759 DOI: 10.1007/s11033-019-04916-2]

Xie JX, You JH, Chen XK, Su YM, Liu JR, Su SS, Hou M, Lv GR. Three-dimensional sonographic
minute structure analysis of fetal cerebellar vermis development and malformations: utilizing volume
contrast imaging. J Med Ultrason (2001) 2019; 46: 113-122 [PMID: 30291575 DOI:
10.1007/s10396-018-0906-x]

Martins Santana EF, Araujo Jinior E, Tonni G, Costa FDS, Meagher S. Acrania-exencephaly-
anencephaly sequence phenotypic characterization using two- and three-dimensional ultrasound
between 11 and 13 wk and 6 days of gestation. J Ultrason 2018; 18: 240-246 [PMID: 30451407 DOI:
10.15557/J0U.2018.0035]

Jauniaux E, Prefumo F. Prenatal diagnosis of fetal anomalies from the third to the first trimester and
back. BJOG 2021; 128: 271 [PMID: 33063913 DOI: 10.1111/1471-0528.16523]

Maya-Enero S, Candel-Pau J, Rebollo-Polo M, Candela-Cant6 S, de la Torre R, Lopez-Vilchez MA.
Central nervous system malformation associated with methamphetamine abuse during pregnancy.
Clin Toxicol (Phila) 2018; 56: 795-797 [PMID: 29343133 DOI: 10.1080/15563650.2018.1428338]
Shrot S, Soares BP, Whitehead MT. Cerebral Diffusivity Changes in Fetuses with Chiari II
Malformation. Fetal Diagn Ther 2019; 45: 268-274 [PMID: 30121678 DOI: 10.1159/000490102]
Torky HA, Moussa AA, Ahmad AM, Dief O, Eldesoouky MA, El-Gayed AS. Three-dimensional
ultrasound first trimester fetal volume measurement and its relation to pregnancy outcome. J Perinat
Med 2017; 45: 1039-1044 [PMID: 28063263 DOI: 10.1515/jpm-2016-0315]

Shah H, Al-Memar M, de Bakker B, Fourie H, Lees C, Bourne T. The first-trimester fetal central
nervous system: a novel ultrasonographic perspective. Am J Obstet Gynecol 2017; 217: 220-221
[PMID: 28578173 DOI: 10.1016/j.2j0g.2017.05.053]

0i S, Matsumoto S, Katayama K, Mochizuki M. [New clinical phase in intrauterine diagnosis and
therapeutic modalities of CNS anomalies]. No Shinkei Geka 1989; 17: 1029-1035 [PMID: 2687709]
Rasmussen CK, Hansen ES, Ernst E, Dueholm M. Two- and three-dimensional transvaginal
ultrasonography for diagnosis of adenomyosis of the inner myometrium. Reprod Biomed Online 2019;
38: 750-760 [PMID: 30792048 DOI: 10.1016/j.rbmo.2018.12.033]

Society for Maternal-Fetal Medicine (SMFM); Fox NS, Monteagudo A, Kuller JA, Craigo S,
Norton ME. Mild fetal ventriculomegaly: diagnosis, evaluation, and management. 4m J Obstet
Gynecol 2018; 219: B2-B9 [PMID: 29705191 DOI: 10.1016/j.ajog.2018.04.039]

Manganaro L, Bernardo S, Antonelli A, Vinci V, Saldari M, Catalano C. Fetal MRI of the central
nervous system: State-of-the-art. Eur J Radiol 2017; 93: 273-283 [PMID: 28668426 DOI:
10.1016/j.ejrad.2017.06.004]

Martinez-Ten P, Illescas T, Adiego B, Estevez M, Bermejo C, Wong AE, Sepulveda W. Non-
visualization of choroid plexus of fourth ventricle as first-trimester predictor of posterior fossa
anomalies and chromosomal defects. Ultrasound Obstet Gynecol 2018; 51: 199-207 [PMID:
28236314 DOI: 10.1002/uog.17445]

Domrdse CM, Bremer S, Buczek C, Geipel A, Berg C, Hellmund A, Gembruch U, Willruth A.
Termination of pregnancy following prenatally diagnosed central nervous system malformations.
Arch Gynecol Obstet 2018; 298: 903-910 [PMID: 30218186 DOI: 10.1007/s00404-018-4900-8]
Meoded A, Huisman TAGM. Diffusion Tensor Imaging of Brain Malformations: Exploring the

WJCC | https://www.wjgnet.com 8033 September 26,2021 | Volume9 | Issue27 |


http://www.ncbi.nlm.nih.gov/pubmed/31931232
https://dx.doi.org/10.1016/j.wneu.2020.01.014
http://www.ncbi.nlm.nih.gov/pubmed/29789951
https://dx.doi.org/10.1007/s11910-018-0850-6
http://www.ncbi.nlm.nih.gov/pubmed/29254754
https://dx.doi.org/10.1016/j.ajog.2017.11.575
http://www.ncbi.nlm.nih.gov/pubmed/31270759
https://dx.doi.org/10.1007/s11033-019-04916-2
http://www.ncbi.nlm.nih.gov/pubmed/30291575
https://dx.doi.org/10.1007/s10396-018-0906-x
http://www.ncbi.nlm.nih.gov/pubmed/30451407
https://dx.doi.org/10.15557/JoU.2018.0035
http://www.ncbi.nlm.nih.gov/pubmed/33063913
https://dx.doi.org/10.1111/1471-0528.16523
http://www.ncbi.nlm.nih.gov/pubmed/29343133
https://dx.doi.org/10.1080/15563650.2018.1428338
http://www.ncbi.nlm.nih.gov/pubmed/30121678
https://dx.doi.org/10.1159/000490102
http://www.ncbi.nlm.nih.gov/pubmed/28063263
https://dx.doi.org/10.1515/jpm-2016-0315
http://www.ncbi.nlm.nih.gov/pubmed/28578173
https://dx.doi.org/10.1016/j.ajog.2017.05.053
http://www.ncbi.nlm.nih.gov/pubmed/2687709
http://www.ncbi.nlm.nih.gov/pubmed/30792048
https://dx.doi.org/10.1016/j.rbmo.2018.12.033
http://www.ncbi.nlm.nih.gov/pubmed/29705191
https://dx.doi.org/10.1016/j.ajog.2018.04.039
http://www.ncbi.nlm.nih.gov/pubmed/28668426
https://dx.doi.org/10.1016/j.ejrad.2017.06.004
http://www.ncbi.nlm.nih.gov/pubmed/28236314
https://dx.doi.org/10.1002/uog.17445
http://www.ncbi.nlm.nih.gov/pubmed/30218186
https://dx.doi.org/10.1007/s00404-018-4900-8

Pang B et al. Ultrasound diagnosis of fetal malformation

Internal Architecture. Neuroimaging Clin N Am 2019; 29: 423-434 [PMID: 31256863 DOI:
10.1016/.nic.2019.03.004]

WJCC | https://www.wjgnet.com 8034 September 26,2021 | Volume9 | Issue27 |

Jaishideng®


http://www.ncbi.nlm.nih.gov/pubmed/31256863
https://dx.doi.org/10.1016/j.nic.2019.03.004

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2021 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

