
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 January 14; 10(2): 397-752

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I January 14, 2022 Volume 10 Issue 2

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 2 January 14, 2022

EDITORIAL

New trends in treatment of muscle fatigue throughout rehabilitation of elderlies with motor neuron 
diseases

397

Mohamed A

MINIREVIEWS

What emotion dimensions can affect working memory performance in healthy adults? A review401

Hou TY, Cai WP

Quadrilateral plate fractures of the acetabulum: Classification, approach, implant therapy and related 
research progress

412

Zhou XF, Gu SC, Zhu WB, Yang JZ, Xu L, Fang SY

ORIGINAL ARTICLE

Case Control Study

Methylprednisolone accelerate chest computed tomography absorption in COVID-19: A three-centered 
retrospective case control study from China

426

Lin L, Xue D, Chen JH, Wei QY, Huang ZH

Retrospective Study

Analysis of photostimulable phosphor image plate artifacts and their prevalence437

Elkhateeb SM, Aloyouny AY, Omer MMS, Mansour SM

N6-methyladenine-modified DNA was decreased in Alzheimer’s disease patients448

Lv S, Zhou X, Li YM, Yang T, Zhang SJ, Wang Y, Jia SH, Peng DT

Inflammation-related indicators to distinguish between gastric stromal tumors and leiomyomas: A 
retrospective study

458

Zhai YH, Zheng Z, Deng W, Yin J, Bai ZG, Liu XY, Zhang J, Zhang ZT

Relationship between Ki-67 and CD44 expression and microvascular formation in gastric stromal tumor 
tissues

469

Ma B, Huang XT, Zou GJ, Hou WY, Du XH

Modified surgical method of supra- and infratentorial epidural hematoma and the related anatomical 
study of the squamous part of the occipital bone

477

Li RC, Guo SW, Liang C

Combined molybdenum target X-ray and magnetic resonance imaging examinations improve breast 
cancer diagnostic efficacy

485

Gu WQ, Cai SM, Liu WD, Zhang Q, Shi Y, Du LJ



WJCC https://www.wjgnet.com II January 14, 2022 Volume 10 Issue 2

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 2 January 14, 2022

Value of thyroglobulin combined with ultrasound-guided fine-needle aspiration cytology for diagnosis of 
lymph node metastasis of thyroid carcinoma

492

Zhang LY, Chen Y, Ao YZ

Locking compression plate + T-type steel plate for postoperative weight bearing and functional recovery in 
complex tibial plateau fractures

502

Li HF, Yu T, Zhu XF, Wang H, Zhang YQ

Effect of Mirena placement on reproductive hormone levels at different time intervals after artificial 
abortion

511

Jin XX, Sun L, Lai XL, Li J, Liang ML, Ma X

Diagnostic value of artificial intelligence automatic detection systems for breast BI-RADS 4 nodules518

Lyu SY, Zhang Y, Zhang MW, Zhang BS, Gao LB, Bai LT, Wang J

Clinical Trials Study

Analysis of 20 patients with laparoscopic extended right colectomy528

Zheng HD, Xu JH, Liu YR, Sun YF

Observational Study

Knowledge, attitude, practice and factors that influence the awareness of college students with regards to 
breast cancer 

538

Zhang QN, Lu HX

Diagnosing early scar pregnancy in the lower uterine segment after cesarean section by intracavitary 
ultrasound

547

Cheng XL, Cao XY, Wang XQ, Lin HL, Fang JC, Wang L

Impact of failure mode and effects analysis-based emergency management on the effectiveness of 
craniocerebral injury treatment

554

Shao XL, Wang YZ, Chen XH, Ding WJ

Predictive value of alarm symptoms in Rome IV irritable bowel syndrome: A multicenter cross-sectional 
study

563

Yang Q, Wei ZC, Liu N, Pan YL, Jiang XS, Tantai XX, Yang Q, Yang J, Wang JJ, Shang L, Lin Q, Xiao CL, Wang JH

Prospective Study

5-min mindfulness audio induction alleviates psychological distress and sleep disorders in patients with 
COVID-19

576

Li J, Zhang YY, Cong XY, Ren SR, Tu XM, Wu JF

META-ANALYSIS

Efficacy and safety of argatroban in treatment of acute ischemic stroke: A meta-analysis585

Lv B, Guo FF, Lin JC, Jing F



WJCC https://www.wjgnet.com III January 14, 2022 Volume 10 Issue 2

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 2 January 14, 2022

SCIENTOMETRICS

Biologic therapy for Crohn’s disease over the last 3 decades594

Shen JL, Zhou Z, Cao JS, Zhang B, Hu JH, Li JY, Liu XM, Juengpanich S, Li MS, Feng X

CASE REPORT

Novel compound heterozygous GPR56 gene mutation in a twin with lissencephaly: A case report607

Lin WX, Chai YY, Huang TT, Zhang X, Zheng G, Zhang G, Peng F, Huang YJ

Patients with SERPINC1 rs2227589 polymorphism found to have multiple cerebral venous sinus 
thromboses despite a normal antithrombin level: A case report

618

Liao F, Zeng JL, Pan JG, Ma J, Zhang ZJ, Lin ZJ, Lin LF, Chen YS, Ma XT

Successful management of delirium with dexmedetomidine in a patient with haloperidol-induced 
neuroleptic malignant syndrome: A case report

625

Yang CJ, Chiu CT, Yeh YC, Chao A

Malignant solitary fibrous tumor in the central nervous system treated with surgery, radiotherapy and 
anlotinib: A case report

631

Zhang DY, Su L, Wang YW

Anesthesia and perioperative management for giant adrenal Ewing’s sarcoma with inferior vena cava and 
right atrium tumor thrombus: A case report

643

Wang JL, Xu CY, Geng CJ, Liu L, Zhang MZ, Wang H, Xiao RT, Liu L, Zhang G, Ni C, Guo XY

Full-endoscopic spine surgery treatment of lumbar foraminal stenosis after osteoporotic vertebral 
compression fractures: A case report

656

Zhao QL, Hou KP, Wu ZX, Xiao L, Xu HG

Ethambutol-induced optic neuropathy with rare bilateral asymmetry onset: A case report663

Sheng WY, Wu SQ, Su LY, Zhu LW

Vitrectomy with residual internal limiting membrane covering and autologous blood for a secondary 
macular hole: A case report

671

Ying HF, Wu SQ, Hu WP, Ni LY, Zhang ZL, Xu YG

Intervertebral bridging ossification after kyphoplasty in a Parkinson’s patient with Kummell’s disease: A 
case report

677

Li J, Liu Y, Peng L, Liu J, Cao ZD, He M

Synovial chondromatosis of the hip joint in a 6 year-old child: A case report685

Yi RB, Gong HL, Arthur DT, Wen J, Xiao S, Tang ZW, Xiang F, Wang KJ, Song ZQ

Orthodontic retreatment of an adult woman with mandibular backward positioning and 
temporomandibular joint disorder: A case report

691

Yu LY, Xia K, Sun WT, Huang XQ, Chi JY, Wang LJ, Zhao ZH, Liu J



WJCC https://www.wjgnet.com IX January 14, 2022 Volume 10 Issue 2

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 2 January 14, 2022

Autosomal recessive spinocerebellar ataxia type 4 with a VPS13D mutation: A case report703

Huang X, Fan DS

Primary adrenal diffuse large B-cell lymphoma with normal adrenal cortex function: A case report709

Fan ZN, Shi HJ, Xiong BB, Zhang JS, Wang HF, Wang JS

Varicella-zoster virus-associated meningitis, encephalitis, and myelitis with sporadic skin blisters: A case 
report

717

Takami K, Kenzaka T, Kumabe A, Fukuzawa M, Eto Y, Nakata S, Shinohara K, Endo K

Tension pneumocephalus following endoscopic resection of a mediastinal thoracic spinal tumor: A case 
report

725

Chang CY, Hung CC, Liu JM, Chiu CD

Accelerated Infliximab Induction for Severe Lower Gastrointestinal Bleeding in a Young Patient with 
Crohn’s Disease: A Case Report

733

Zeng J, Shen F, Fan JG, Ge WS

Occupational fibrotic hypersensitivity pneumonia in a halogen dishes manufacturer: A case report741

Wang M, Fang HH, Jiang ZF, Ye W, Liu RY

Using a fretsaw in treating chronic penial incarceration: A case report747

Zhao Y, Xue XQ, Huang HF, Xie Y, Ji ZG, Fan XR



WJCC https://www.wjgnet.com X January 14, 2022 Volume 10 Issue 2

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 2 January 14, 2022

ABOUT COVER

Associate Editor of World Journal of Clinical Cases, Bruno Ramos Chrcanovic, DDS, MSc, PhD, Associate Professor, 
Department of Prosthodontics, Malmö University, Malmö 241 21, Sweden. bruno.chrcanovic@mau.se

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: Jia-Hui Li; Production Department Director: Xu Guo; 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

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

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

January 14, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 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 607 January 14, 2022 Volume 10 Issue 2

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 January 14; 10(2): 607-617

DOI: 10.12998/wjcc.v10.i2.607 ISSN 2307-8960 (online)

CASE REPORT

Novel compound heterozygous GPR56 gene mutation in a twin with 
lissencephaly: A case report

Wen-Xin Lin, Ying-Ying Chai, Ting-Ting Huang, Xia Zhang, Guo Zheng, Gang Zhang, Fang Peng, Yan-Jun 
Huang

ORCID number: Wen-Xin Lin 0000-
0003-0591-3880; Ying-Ying Chai 
0000-0002-5270-4419; Ting-Ting 
Huang 0000-0001-5177-416X; Xia 
Zhang 0000-0002-1248-6330; Guo 
Zheng 0000-0001-7525-9680; Gang 
Zhang 0000-0001-5729-7667; Fang 
Peng 0000-0003-4992-8937; Yanjun 
Huang 0000-0001-5270-0867.

Author contributions: Lin WX 
performed the data analysis and 
drafted the manuscript; Chai YY 
conducted the molecular genetic 
studies and drafted the 
manuscript; Huang TT, Zhang X, 
Zheng G, Zhang G and Peng F 
participated in the design of the 
study; Huang YJ conceived the 
study, participated in its design 
and coordination and helped to 
draft the manuscript; all authors 
read and approved the final 
manuscript.

Informed consent statement: 
Written informed consent for 
publication was obtained from the 
parents.

Conflict-of-interest statement: The 
authors report having no conflicts 
of interest in relation to this article.

CARE Checklist (2016) statement: 
The authors have read the CARE 
Checklist (2016), and the 
manuscript was prepared and 
revised according to the CARE 

Wen-Xin Lin, Ying-Ying Chai, Ting-Ting Huang, Xia Zhang, Guo Zheng, Gang Zhang, Yan-Jun 
Huang, Department of Neurology, Children’s Hospital of Nanjing Medical University, Nanjing 
210000, Jiangsu Province, China

Fang Peng, Department of Neurology, Huashan Hospital, Fudan University, Shanghai 200040, 
China

Corresponding author: Yan-Jun Huang, PhD, Additional Professor, Chief Physician, 
Department of Neurology, Children’s Hospital of Nanjing Medical University, No. 72 
Guangzhou Road, Nanjing 210000, Jiangsu Province, China. njhuang2013@126.com

Abstract
BACKGROUND 
Lissencephaly (LIS) is a malformation of cortical development with broad gyri, 
shallow sulci and thickened cortex characterized by developmental delays and 
seizures. Currently, 20 genes have been implicated in LIS. However, GRP56-
related LIS has never been reported. GRP56 is considered one of the causative 
genes for bilateral frontoparietal polymicrogyria. Here, we report a twin infant 
with LIS and review the relevant literature. The twins both carried the novel 
compound heterozygous GPR56 mutations.

CASE SUMMARY 
A 5-mo-old female infant was hospitalized due to repeated convulsions for 1 d. 
The patient had a flat head deformity that manifested as developmental delays 
and a sudden onset of generalized tonic-clonic seizures at 5 mo without any 
causes. The electroencephalography was normal. Brain magnetic resonance 
imaging revealed a simple brain structure with widened and thickened gyri and 
shallow sulci. The white matter of the brain was significantly reduced. Patchy 
long T1 and T2 signals could be seen around the ventricles, which were expanded, 
and the extracerebral space was widened. Genetic testing confirmed that the 
patient carried the GPR56 gene compound heterozygous mutations c.228delC 
(p.F76fs) and c.1820_1821delAT (p.H607fs). The unaffected father carried a hetero-
zygous c.1820_1821delAT mutation, and the unaffected mother carried a hetero-
zygous c.228delC mutation. The twin sister carried the same mutations as the 
proband. The patient was diagnosed with LIS.

CONCLUSION 
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Core Tip: We report a twin infant with lissencephaly (LIS). The twins both carried the 
novel compound heterozygous GPR56 mutations, p.F76fs and p.H607fs, which have 
not been reported in the Human Gene Mutation Database. To our knowledge, this is the 
first case of GRP56-related LIS. Therefore, GPR56 gene mutations may lead to LIS.

Citation: Lin WX, Chai YY, Huang TT, Zhang X, Zheng G, Zhang G, Peng F, Huang YJ. Novel 
compound heterozygous GPR56 gene mutation in a twin with lissencephaly: A case report. 
World J Clin Cases 2022; 10(2): 607-617
URL: https://www.wjgnet.com/2307-8960/full/v10/i2/607.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i2.607

INTRODUCTION
Lissencephaly (LIS) is a group of abnormal cerebral cortical dysplasias caused by the 
defective migration of neurons. It can be diagnosed clinically by neuroimaging. It is 
characterized by thickening of the cerebral cortex, widening of the gyri, and 
disappearance or shallowness of the sulci. The complete disappearance of the sulci and 
gyri showing smooth surface of the brain is called agyria and is seen in severe cases
[1]. According to the neuroimaging, LIS is divided into six grades, ranging from severe 
agyria (grade 1) to mild subcortical band heterotopias (grade 6). The severity of nerve 
damage is closely related to the grade of LIS and cortical thickening, and the mortality 
rate of severe LIS is high[2]. In the early stages, patients often exhibit developmental 
delays and hypotonia, followed by seizures, and a severe intellectual disability 
eventually. Although a LIS patient may develop normally in the neonatal period, 
many neonates suffer from persistent feeding problems and different types of 
epilepsy, which are difficult to cure[3]. An individual with mild LIS and normal 
intelligence has been reported[4]. Currently, 20 genes have been implicated in LIS. 
Many of these genes are microtubule genes[5,6].

GPR56 (OMIM#606854, NM_0001145773) encodes an orphan G protein-coupled 
receptor (GPCR) that is extensively expressed in the nervous system and is essential 
for the normal development of the cerebral cortex and cerebellar morphology[7-9]. The 
reported mutations of the GPR56 gene have been confirmed to be related to bilateral 
frontoparietal polymicrogyria (BFPP)[10].

Herein, we report a twin infant with LIS who came from a nonconsanguineous 
family. The twins both carried a novel compound heterozygous GPR56 mutation. To 
our knowledge, this is the first case of GRP56-related LIS.

CASE PRESENTATION
Chief complaints
A 5-mo-old female infant was hospitalized due to repeated convulsions for 1 d.

History of present illness
The patient was admitted to the Children’s Hospital of Nanjing Medical University 
due to repeated convulsions. The patient had a sudden onset of generalized tonic-
clonic seizures without any causes. In addition, she had a flat head deformity and 
developmental delays.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v10/i2/607.htm
https://dx.doi.org/10.12998/wjcc.v10.i2.607
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History of past illness
The patient had no history of past illness.

Personal and family history
The patient was the first child of nonconsanguineous Chinese parents. She was 
delivered by cesarean section due to twin pregnancy at 32 wk of gestation, with a birth 
weight of 2.6 kg. No intrauterine distress or postnatal asphyxia had occurred. She had 
a twin sister with LIS.

Physical examination
The patient showed a flat head deformity. The neurological examination was normal. 
There were no other abnormal signs.

Laboratory examinations
The electroencephalography and laboratory findings (full blood count, liver, kidney 
and thyroid function tests, creatine kinase, uric acid, metabolic study and chromosome 
karyotyping) were normal.

Imaging examinations
Brain magnetic resonance imaging (MRI) revealed a simple brain structure, with 
widened and thickened gyri and shallow sulci. The white matter of the brain was 
significantly reduced. The patchy long T1 and long T2 signals could be seen around 
the ventricles, which were expanded, and the extracerebral space was widened 
(Figure 1).

FINAL DIAGNOSIS
According to the clinical characteristics, imaging and genetic test findings (Figure 2), 
the infant was diagnosed with LIS.

TREATMENT
During the hospital stay, the patient had no epileptic seizures. She received rehabil-
itation, but anti-epileptic treatment was refused.

OUTCOME AND FOLLOW-UP
The patient experienced repeated convulsions after she was discharged from hospital. 
The convulsions occurred once a day to more than ten times a day without any causes, 
each episode lasting several minutes. She died 3 mo later.

DISCUSSION
The GPR56 gene spans 45 kb and consists of 14 exons encoding an orphan GPCR of 
693 amino acids[7,11]. GPR56 is a member of the adhesion GPCR family, which has an 
N- and a C-terminal fragment and a GPCR proteolytic site[12]. In the central nervous 
system, GPR56 plays an important role in the normal development of the cerebral 
cortex and cerebellar morphogenesis[8]. In the peripheral nervous system, GPR56 can 
regulate the formation and maintenance of myelin sheaths[13]. Therefore, the normal 
expression of GPR56 is essential for the function of the nervous system.

It is known that mutations of the GPR56 gene are related to BFPP (Table 1). The 
clinical manifestations of BFPP are overall growth retardation and seizures. MRI 
shows symmetrical polygyria (the frontal parietal area is the most serious part), 
ventricular enlargement, and bilateral white matter changes. Twenty-eight pathogenic 
GPR56 mutations related to the BFPP phenotype have been reported[11,14]. The 
affected individuals inherit the mutants in an autosomal recessive mode. The majority 
of missense mutations resulted in similar clinical symptoms, indicating that the similar 
phenotype might be caused by the same mechanism. However, the mechanism 
remains unclear, although it may involve GPR56 trafficking and a decrease in receptor 
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Table 1 Summary of GPR56 mutations

MRI
Ref. Mutation Exon/intron Case 

number Ethnicity Consanguinity Motor delay Cognitive 
delay Seizure

Gyri White matter 
abnormalities     Brainstem/cerebellum

+ Moderate GTC, myoclonic2 Arabic 
(Qatar)

First cousin

+ NA +

BFPP Patchy signal change Small brainstemc.112C>T (p.R38W) Exon 3

1 Arabic 
(UAE)

First cousin + + NA BFPP Reduced volume, 
patchy signal change

Slightly small pons and 
vermis

c.113G>A (p.R38Q) Exon 3 1 Turkish First cousin + + + BFPP Severely reduced 
volume, patchy signal 
change

Small pons and vermis

c.263A>G (p.Y88C) Exon 3 2 French 
Canadian

N + + NA BFPP Reduced volume, 
patchy signal change

Small pons, 
small/dysplastic 
cerebellum

+ + Blank episodes2 Indian N

+ + AS

BFPP Reduced volume, 
patchy signal change

Slightly small pons and 
vermis

1 Pakistani First cousin Severe Severe Generalized BFPP Patchy radiolucency Small cerebellum

c.739-746 delCAGGACC (p.Q246Tfx*72) Exon 5

1 Afghani First cousin Moderate + NA BFPP Reduced volume, 
patchy signal change

Small pons and superior 
vermis

c.E5- 1G>C (NA) Exon 5 2 Palestinian N + + Episodes of 
startles

BFPP Reduced volume, 
periventricular signal 
change

Small pons and superior 
vermis

2 Palestinian First cousin + + NA BFPP Reduced volume, 
patchy signal change

Small pons and cerebellumc.1036T>A(p.C346S) Exon 8

1 Palestinian First cousin + Severe + BFPP Reduced volume, 
frontal subcortical 
signal change

Small brainstem and 
cerebellum

+ + GTC BFPP2 Israeli 
Jewish

First cousin

+ + Myoclonic BFPP

Reduced volume, 
patchy signal change

Small pons and vermisc.1046G>C(p.W349S) Exon 8

1 Israeli 
Jewish

N + Severe + BFPP Patchy signal change Small vermis

+ + FS, atonic-drop BFPP

+ Moderate GTC, AS BFPP

3 Palestinian First cousin

Severe Severe FS, GTC BFPP

Patchy signal change Slightly small pons and 
superior vermis

Piao et al[10,
11], 2004 
and 2005

c.IVS9+3G>C (NA) Intron 9



Lin WX et al. GPR56 mutation in a twin infant with lissencephaly

WJCC https://www.wjgnet.com 611 January 14, 2022 Volume 10 Issue 2

+ Severe GTC, atonic BFPP2 Palestinian First cousin

+ Severe No BFPP

Patchy signal change Small pons and superior 
vermis

3 Arabic 
(Bedouin)

C + Severe GTC, myoclonic BFPP Reduced volume, 
patchy signal change

Small vermisc.1693C>T (p.R565W) Exon 13

1 Italian Second cousin + + + BFPP Reduced volume, 
patchy signal change

Slightly small vermis

c.1919T>G (p.L640R) Exon 13 1 Hispanic N + + + BFPP Mildly reduced 
volume, patchy signal 
change

Slightly small cerebellar 
hemispheres

+ Severe Atypical absences, 
GTC, tonic

BFPP NA NAc.97C>G (p.R33P) Exon 2 2 Turkish C

+ Severe Tonic, atypical 
absences, 
recurrent 
nonconvulsive 
status epilepticus

BFPP Patchy signal change NA

c.235C>T (R79X) Exon 2 1 Italian C + Severe Infantile spasms, 
tonic and atonic 
seizures

BFPP Patchy signal change NA

Parrini et al
[18], 2009

c.1693C>T (p.R565W) Exon 13 1 Italian C + Severe Tonic atonic GTC, 
atypical absences, 
recurrent 
nonconvulsive 
statusepilepticus

BFPP Patchy signal change Slightly small vermis

NA Severe + NA NA NAc.174-175insC (p.E59Rfs*24) Exon 3 2 NA C

Walking at 4 
yr

Severe Focal seizures BFPP Patchy periventricular 
predominance

Hypoplastic pons

Walking at 2 
yr

Severe NA BFPP Patchy Hypoplastic ponsc.272G>A (p.C91Y) Exon 3 2 NA C

Walking at 2 
yr

Severe GTC/atypical 
absence, atonic 
seizures

BFPP Patchy periventricular 
and frontal 
predominance

Hypoplastic pons, Cyst in 
the ventral pons

c.367C>T (p.Q123X) Exon 3 1 NA C + Severe Focal seizures, 
GTC

BFPP Patchy periventricular 
and frontal 
predominance

Hypoplastic pons, Cyst in 
the ventral pons

Walking at 4 
yr

Severe GTC BFPP

Walking at 18 
mo

Severe GTC BFPP

Patchy periventricular 
and frontal 
predominance

Hypoplastic pons 

Bahi-
Buisson et al
[19], 2010

c.671delA (p.D224Wfs*96) Exon 5 3 NA C
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Sitting 
without 
support

Severe GTC BFPP Diffuse Hypoplastic pons

c.1215-1216delC (p.L406S406fs*41) Exon 10 1 NA C Walking 
acquired but 
subsequently 
lost (11 yr)

Severe + BFPP Patchy Hypoplastic pons

Walking at 5 
yr

Severe GTC BFPP Diffuse Hypoplastic pons

Walking at 5 
yr

Severe GTC BFPP Patchy with 
subcortical and frontal 
predominance, 
reduced volume

Severely hypoplastic pons 
with posterior concavity, 
cyst in the ventral pons

c.1254C>G (p.C418W) Exon 10 3 Pakistani First cousin

NA NA NA NA NA NA

c.1345delCTG (p.L449del) Exon 11 1 NA C Walking at 3 
yr

Severe Atypical absence BFPP Patchy with 
subcortical 
predominance

Severely hypoplastic pons 
with posterior concavity

Walking at 18 
mo

Severe Focal seizures, 
generalized tonic 
seizures

BFPPc.1453C>T (p.S485P) Exon 11 2 NA C

Walking at 18 
mo

Severe Focal seizures BFPP

Patchy with 
subcortical and frontal 
predominance

Hypoplastic pons

Luo et al
[20], 2011

c.1486G>A (p.E496K) NA 1 Yemeni First cousin Walking Severe Tonic-clonic 
seizures

BFPP Asymmetric areas of 
abnormal signal in the 
white matter of both 
cerebral hemispheres

Mild hypoplasia of the 
inferior cerebellar vermis 
and pons

c.105C>A (p.C35X) Exon 2 1 NA NA Ataxic gait Severe Focal seizures, 
myoclonic 

BFPP Patchy subcortical and 
periventricular white 
matter abnormalities

Mildly hypoplastic 
cerebellar vermis, 
flattening of the ventral 
aspect of the pons, 
hemispheric cerebellar 
cysts, vermian cysts

c.429G>A (p.W143X) Exon 2 1 NA NA Ataxic gait Moderate No BFPP Patchy subcortical and 
periventricular white 
matter abnormalities

Mildly hypoplastic 
cerebellar vermis, 
flattening of the ventral 
aspect of the pons, 
hemispheric cerebellar 
cysts, vermian cysts

Walking at 18 
mo

Severe GTS, focal 
seizures

BFPP Patchy subcortical and 
periventricular white 
matter abnormalities

Hypoplastic pons and 
superior vermis, 
hemispheric cerebellar 
cysts, vermian cysts

Quattrocchi 
et al[16], 
2013

c.1453C>T (p.S485P) Exon 11 2 NA NA
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Walking at 22 
mo

Severe Focal seizures BFPP Patchy subcortical and 
periventricular white 
matter abnormalities

Hypoplastic pons and 
superior vermis, 
hemispheric cerebellar 
cysts, vermian cysts

c.1796-
1801delTGCGCC/insAGATCCTGTGGGCAGAT 
(premature stop codon at position 614)

Exon 12 1 NA NA Ataxic gait Moderate No BFPP Patchy subcortical and 
periventricular white 
matter abnormalities

Flattening of the ventral 
aspect of the pons, 
hemispheric cerebellar 
cysts

Fujii et al
[21], 2014

c.107G>A and c.113G>A(p.S36N and p.R38Q) Exon 2 1 Japanese N Able to walk 
with help

Severe Complex partial 
seizures, tonic 
seizures, epileptic 
spasms

BFPP Patchy high signals in 
the frontal subcortical 

Hypoplastic pons

c.113G>A (p.R38Q) Exon 3 1 Indian 
(Marathi)

C Mode-rate Moderate Complex febrile 
seizures

BFPP Diffuse Mild thinning and 
cerebellar cysts

c.739–746 delCAGGACC (p.Q246Tfx*72) Exon 4 1 Indian 
(Punjabi)

N Severe Mild No BFPP Frontal and 
periventricular

Mild thinning and 
cerebellar cysts

c.739–746 delCAGGACC (p.Q246Tfx*72) Exon 4 1 Indian 
(Sindhi)

N Severe Moderate No BFPP Frontal and 
periventricular

Inferior vermian 
hypoplasia; cerebellar cyst

Desai et al
[22], 2015

c.1426 C>T (p.R476X) Exon 12 1 Indian 
(Gujarati)

C Severe Severe Generalized 
seizures

BFPP Diffuse Mild thinning and 
cerebellar cysts

Santos-Silva 
et al[17], 
2015

811C > T (R271X) Exon 6 1 Caucasian N Severe Severe Hot water 
epilepsy

BFPP Reduced volume, 
patchy signal change

Hypoplasia of the pons and 
cerebellar vermis

Öncü-Öner 
et al[14], 
2018

811C > T (R271X) Exon 6 1 NA C Severe Severe Focal onset 
bilateral tonic-
clonic seizure

BFPP Yes Thin brainstem and normal 
cerebellar structure

+ Severe GTC LIS Reduced volume, 
patchy signal change

NormalCurrent 
report

c.228delC and c.1820-1821del AT (p.F76fs and 
p.H607fs)

Exon 6 and 
Exon 13

2 Chinese N

+ + No LIS NA NA

AS: Absence of seizure; BFPP: Bilateral frontoparietal polymicrogyria; C: Consanguineous; FS: Febrile seizure; GTC: General tonic-clonic seizures; LIS: Lissencephaly; MRI: Magnetic resonance imaging; N: Nonconsanguineous; NA: Not 
available; UAE: United Arab Emirates.

levels at the cell membrane[15-17]. GPR56 knockdown did not affect the migration of 
neural progenitor cells, while GPR56 overexpression inhibited the migration of neural 
progenitor cells. This mechanism might occur through the reorganization of cerebral 
cortex actin to change the cell morphology and regulate neural progenitor cell 
behavior[8]. LIS is caused by premature stop of neuronal migration, which might 
explain the mechanism of the GPR56 mutations causing LIS in the present case.
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Figure 1 Brain magnetic resonance imaging of the proband revealed a simple brain structure, with widened and thickened gyri and 
shallow sulci.

The development of the brain is a delicate and complex physiological process, and 
the proper migration of neurons is one of the most critical steps. LIS is brain dysplasia 
caused by the premature stop of neuronal migration. Type I LIS is characterized by a 
thickened cerebral cortex (10-20 mm, whereas normal is 4 mm), but no other brain 
development malformations, such as severe congenital microcephaly, corpus callosum 
hypoplasia, or cerebellar hypoplasia[2]. Microscopically, the cerebral cortex in LIS is 
divided into four thick and dysplastic layers: The molecular layer, the superficial 
cellular layer, the cell spare layer, and the deeper cellular layer; the normal cerebral 
cortex has six layers[1].

Currently, 20 genes have been reported to be associated with LIS, and many of them 
are microtubule genes[5,6]. In a cohort study of 811 patients with LIS, the overall 
mutation frequency of the entire cohort was 81%, of which LIS1 accounted for 40%, 
followed by DCX (23%), TUBA1A (5%), and DYNC1H1 (3%). Other genes accounted 
for 1% or less. Interestingly, the cause of LIS in 19% of the patients was unknown, 
which indicates that additional genes are involved and need to be discovered[6]. There 
have been no other reports of LIS caused by GPR56 gene mutations. Therefore, the 
relationship between LIS and GPR56 still needs further research.

There is no specific treatment method for LIS. Current treatments typically involve 
symptomatic relief, such as anti-epileptic treatment and rehabilitation training. Studies 
in animal models have shown that it might be possible to restart neuronal migration 
by re-expressing the missing/nonfunctional genes after birth[2]. Even if the degree of 
cortical deformity is partially improved, it may significantly decrease seizure 
frequency and clinical severity[2]. Therefore, with the advances in genetic testing and 
medical technology, the diagnosis and treatment of LIS will continue to be improved 
and optimized.
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Figure 2 Sanger sequencing of the proband and her family members.

CONCLUSION
The compound mutations in the GPR56 gene identified in the twin sisters with LIS 
were novel and unreported mutations. This finding has broadened our knowledge of 
the clinical manifestations of LIS and increased our understanding of GPR56. Genetic 
testing is necessary when patients suffer from LIS symptoms.
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