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B22 NEW FRONTIERS IN ENVIRONMENTAL AND OCCUPATIONAL LUNG DISEASE RESEARCH / Poster
Discussion Session / Monday, May 20/09:15 AM-11:15 AM /San Diego Convention Center
American Journal of Respiratory and Critical Care Medicine 2024;209: A3103
Is Giant Cell Interstitial Pneumonia Synonymous with Hard Metal Lung Disease?

Takada T, Moriyama H, Aoki A, Shima K, Kikuchi T

A46 DIAGNOSIS AND MONITORING OF ILD / Thematic Poster Session / Sunday, May 19/09:15 AM-04:15
PM / San Diego Convention Center
American Journal of Respiratory and Critical Care Medicine 2024;209:A1765
Real World Diagnosis, Managements and Prognosis of Fibrosing Idiopathic Interstitial Pneumonias: Nation-
wide Multicenter Prospective and Retrospective Cohort Study in Japan
Inoue Y, Akagawa S, Narumoto O, Shibayama T, Kita T, Oguri S, Owan I, Saito T, Ii T, Wakamatsu K,
Endo T, Kamimura M, Shinohara T, Tanimoto Y, Osoreda H, Kondo A, Miwa S, Sasaki S, Tsuji T,
Abe M, Koreeda Y, Hidaka K, Moriyvama H, Ibata H, Sekiguchi M, Hirose M, Shimizu S, Sumikawa H,
Arai T
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Chest 2024 (2024.10.6-10.9, Boston,U.S.A)
A Multicenter Prospective Real-World Data Survey on Treatment Strategies and Outcomes for Secondary
Spontaneous Pneumothorax Associated with Interstitial Lung Disease
Takeuchi N, Arai T, Inoue Y, Okita R, Takeuchi Y, Metsugi H, Watanabe T, Doushita K, Sawai S,
Watanabe M, Senoo T, Kita T, Kawashima O, Kamimura M, Yatsuyanagi E, Watanabe F, Harada H

32nd Annual Congress of the Association of Thoracic and Cardiovascular Surgeons of Asia (ATCSA) (2024.11.21-
11.24, Kuala Lumpur, Malaysia)
Analysis of 100 Consecutive Cases of Spontaneous Pneumothorax in Elderly Patients over 80 Years Old
Watanabe T, Hasebe T, Koizumi T
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Fukuda M, ItoY, Ota T, Oishi M

Importance of changes in abnormal muscle response during microvascular decompression for hemifacial
spasm.

Clinical Neurophysiol Practice 2024; 9: 112-119



Fukuda M, Masuda H, Shirozu H, Ito Y, Ota T, Oishi M
Long-term outcomes after extended resection of low-grade epilepsy-associated neuroepithelial tumors.
World Neurosurg 196: 123836, 2025

Kitaura H, Fukushima K, Fukuda M, Ito Y, Kakita A

Pharmacological evaluation of E2730, a novel selective uncompetitive GAT1 inhibitor, on epileptiform activities

in resected brain tissues from human focal cortical dysplasia ex vivo.
Epilepsy Res 2024; 202: 107364.

Shirozu H, Masuda H, Kameyama S

A proposed new classification system of hypothalamic hamartomas in the era of stereotactic ablation surgery.

Journal of Neurosurgery. December 13, 2024, Publish Before Print
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Korean epilepsy congress 2024 (2024.6.21-22, Seoul, Korea)
Niigata Prefecture Epilepsy Support Center

Fukuda M

Usefulness of SEEG in epilepsy surgery: experiences in Nishiniigata Chuo Hospital
Fukuda M

15th European Epilepsy Congress (2024.9.7-11, Roma, Italy)
Deep learning-based diagnosis of temporal lobe epilepsy associated with hippocampal sclerosis: an MRI study.
Tto Y, Fukuda M, Matsuzawa H, Masuda H, Kobayashi Y, Hasegawa N, Kitaura H, Kakita,
Oishi M, Fujii Y

American epilepsy society 2024 annual meeting (2024.12.6-10, Los Angeles, US)
Long-term seizure outcomes after extended resection of low-grade epilepsy associated neuroepithelial tumors
Fukuda M, Masuda H, Shirozu H, Ito Y, Ota T, Oishi M

Surgical results of MRI-guided stereotactic radiofrequency thermocoagulation in 263 patients with
hypothalamic hamartoma.

Shirozu H, Masuda H, Kameyama S




Chemical exchange saturation transfer imaging for preoperative assessment in drug-resistant focal epilepsy
Ito Y, Fukuda M, Ono K, Ota T, Watanabe M, Matsuda T, Hatakeyama M, Masuda H, Kitaura H,
Kakita A, Oishi M, Ikarashi H.
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15th European Epilepsy Congress (2024.9.7-9.11, Rome, Italy)
High psychiatric burdens in patients with benign adult familial myoclonus epilepsy

Hasegawa N, Tohyama J

American Epilepsy Society 2024 Annual meeting (2024.12.6-12.10, Los Angeles, USA)
Feature of Cognitive Dysfunction in Late-Onset Temporal Lobe Epilepsy
Hasegawa N, Saito N
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Nyuzuki H, Ozawa J, Nagasaki K, Nishio Y, Ogi T, Tohyama J, Ikeuchi T
A severe case of cardiospondylocarpofacial syndrome with a novel MAP3K7 variant.

Hum Genome Var 11:8, 2024. doi: 10.1038/s41439-024-00265-0

Tamura T, Yamamoto KS, Tohyama J, Morioka I, Kanno H, Yamamoto T
Reciprocal chromosome translocation t (3;4) (q27;q31.2) with deletion of 3q27 and reduced FBXW7
expression in a patient with developmental delay, hypotonia, and seizures.
J Hum Genet 2024; 69: 639-644

Hojo M, Soma N, Yamada K, Kobayashi Y, Miura M, Fujii H, Nyuzuki H, Nishio Y, Oso T, Ogi T, Ikeuchi T,
Tohyama ]

Neonatal myoclonus in Bryant-Li-Bhoj syndrome associated with a novel H3F3A variant.
Hum Genome Var 2024; Dec 4:11 (1) :45. doi: 10.1038/s41439-024-00303-x.
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15th European Epilepsy Congress (2024.9.8-10, Roma)
The clinical characteristics of DHDDS-related progressive myoclonus epilepsy
Kobayashi Y, Sakuma S, Hattori T, Yamada K, Hojo M, Miura M, Seki E, Tohyama ],
Kato M, Hirotomo Saitsu H, Matsumoto N




15th European Epilepsy Congress (2024.9.8-10, Roma)
Comparison of seizure induction betweenCOVID-19 vaccination and infection in Dravet syndrome.
Miura M, Tohyama J, Fujii H, Seki E, Yamada K, Hojo M, Kobayashi Y
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Three cases of DHDDS-related progressive myoclonus epilepsy

Yu Kobayashi, Hitomi Fujii, Eijun Seki, Kei Yamada, Moemi Hojo, Masaki Miura, Jun Tohyama,

Mitsuhiro Kato, Hirotomo Saitsu, Naomichi Matsumoto
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WaHE., FEFTIREEET 2 s ABIUBREAHA S
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ABSTRACT

Objective: To determine if compression sites of the facial nerve correlate with immediate postoperative
outcomes in patients with hemifacial spasm (HFS), and if changes in the waveform of abnormal muscle
response (AMR) during microvascular decompression (MVD) for HFS can predict the postoperative course.
Methods: In this retrospective review, we evaluated 50 patients with HFS who underwent AMR monitor-
ing during MVD. The ratios of amplitude and duration of AMR waveforms were computed by comparing
baseline with final examinations. Vascular compression sites were categorized into four portions of the
facial nerve. Postoperatively, we classified patients into two groups based on symptom relief as those
whose symptoms disappeared immediately (DI group), and those whose symptoms disappeared gradually
(DG group).
Results: The compression sites significantly correlated with postoperative outcomes at discharge
(p <0.001) but not with outcomes after 6 months of MVD. Lower duration ratios of AMRs from the men-
talis muscle were significantly associated with an increased chance of classification into the DI group
based on the results of multivariate logistic regression analysis (p =0.017).

Conclusions: Relationship between compression sites and immediate outcomes could provide useful
information to surgeons for predicting if symptoms will resolve over long term. Moreover, changes in
AMRSs recorded from the mentalis muscle could predict the postoperative course of HFS.
Significance: These findings can help surgeons evaluate the changes in AMR amplitude and duration dur-
ing MVD for HFS.

© 2024 International Federation of Clinical Neurophysiology. Published by Elsevier B.V. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Hemifacial spasm (HFS) is caused by vascular compression of
the facial nerve at the root exit zone (REZ), with microvascular
decompression (MVD) being extensively used as an effective treat-
ment. A comprehensive study of compression in HFS categorized
the compression sites into four portions of the facial nerve: root
exit point (REXP), where the facial nerve emerges from pon-
tomedullary sulcus to the pontine surface; attached segment
(AS), where the facial nerve strongly adheres to the pons surface;
root detachment point (RDP), where the transition zone between
central and peripheral axonal myelination exists; and cisternal
portion (CP), where the compression sites are the more distal facial
nerves (Fig. 1) (Campos-Benitez and Kaufmann, 2008). The term
“REZ” is traditionally considered synonymous with the Ober-

* Corresponding author at: Department of Neurosurgery, NHO Nishiniigata Chuo
Hospital, 1-14-1 Masago, Nishi-ku, Niigata-City 950-2085, Japan.
E-mail address: mfuku529@bri.niigata-u.ac.jp (M. Fukuda).

https://doi.org/10.1016/j.cnp.2024.02.003

steiner-Redlich zone and corresponds to RDP as defined by
Campos-Benitez and Kaufmann (2008). They reported that 10 %,
64 %, 22 %, and 6 % vascular compression sites were at the RExP,
AS, RDP, and CP portions, respectively.

Abnormal muscle response (AMR) is recorded in the facial
muscles innervated by other branches of the facial nerve while
stimulating a facial nerve branch in patients with HFS (Esteban
and Molina-Negro, 1986; Mpeller and Jannetta, 1986; Maoller,
1991). When the facial nerve is decompressed, AMRs either disap-
pears or their amplitude decreases (Kim et al., 2010; Kong et al.,
2007; Mpller and Jannetta, 1985, 1986; Mpgller and Jannetta,
1987; Sekula et al., 2009). Therefore, intraoperative monitoring of
AMR can help detect offending vessels that pressurize the facial
nerve, enable effective MVD, and considerably improve postopera-
tive results (Fukuda et al., 1997; Fukuda et al., 2010; Yamashita
et al., 2005; Huang et al., 2017; Park et al., 2019). However, most
studies evaluated the findings of AMR based on its presence or
disappearance after facial nerve decompression (El Damaty et al.,
2016; von Eckardstein et al., 2014; Joo et al., 2008; Li et al,

2467-981X/© 2024 International Federation of Clinical Neurophysiology. Published by Elsevier B.V.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Long-Term Seizure Outcomes After Extended Resection of Low-Grade

Epilepsy-Associated Neuroepithelial Tumors

Masafumi Fukuda’, Hiroshi Masuda’, Hiroshi Shirozu’, Yosuke Ito’, Tomoyoshi Ota’, Makoto Oishi’

OBJECTIVE: Although most patients with low-grade ep-
ilepsy-associated neuroepithelial tumors (LEATs) achieve
satisfactory long-term postoperative seizure control,
optimal surgical strategies remain undefined. We
employed subdural electrode implantation and extended
resection, including the tumor and surrounding cortices, in
patients with LEATs to assess whether this approach
improved seizure outcomes over a 10-year postoperative
follow-up.

METHODS: Forty-five patients (26 men, 19 women) who
underwent LEAT removal, with >2 years of follow-up, were
included, and 34 (75.6%) showed temporal lobe tumors. In
30 (66.7%) patients, intracranial subdural electrodes were
implanted, and video electroencephalography was per-
formed. Seizure outcomes were classified using the Inter-
national League Against Epilepsy (ILAE) criteria. Clinical
variables independently associated with seizure-free (ILAE
class | and la) outcomes were determined using univariate
and multivariate analyses.

RESULTS: The median postoperative follow-up was 117.6
(range, 24—319) months. At the final follow-up, 36 (80.0%) of
45 patients were seizure-free. Although 62.2% patients
were seizure-free (ILAE class | and la) 1 year after surgery,
the 4- and 5-year seizure-free rates were significantly
higher; this indicated a running-down phenomenon. Uni-
variate analysis showed significantly higher seizure-free

rates for patients with temporal lobe tumors than for
those with extra-temporal lobe tumors. Multivariate anal-
ysis confirmed tumor location as the only variable signif-
icantly correlated with seizure outcomes.

CONCLUSIONS: Extended resection of the LEAT and
surrounding tissue resulted in an 80% seizure-free rate at
an average of 10 years after surgery. Outcomes were more
favorable for temporal than for extra-temporal lobe tumors.
Patients with LEATs may experience a running-down phe-
nomenon for several years postoperatively.

INTRODUCTION

ow-grade epilepsy-associated neuroepithelial tumors
L (LEATs) are the second most common histopathology

encountered in epilepsy surgery after hippocampal scle-
rosis in adults." Among LEATs, ganglioglioma (GG),
dysembryoplastic neuroepithelial tumor (DNT), and astrocytoma
are the most prevalent pathological types.”*

In most patients with LEATSs, surgery results in satisfactory
long-term seizure control.”*” However, optimal surgical strategies
have yet to be established. Some authors report that lesionectomy
alone can lead to favorable outcomes,**? whereas others suggest
that extended resection guided by electrocorticography (ECoG)
results in higher postoperative seizure-free rates.””**> Recently,
stereotactic electroencephalography has been used preoperatively

Key words

Epilepsy surgery

Extended resection

Low-grade epilepsy-associated neuroepithelial tumor
Seizure outcome

Subdural electrode
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Pharmacological evaluation of E2730, a novel selective uncompetitive
GAT1 inhibitor, on epileptiform activities in resected brain tissues from
human focal cortical dysplasia ex vivo

Hiroki Kitaura®®", Kazuyuki Fukushima ”, Masafumi Fukuda®, Yosuke Ito ¢, Akiyoshi Kakita ¢
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ARTICLE INFO ABSTRACT

Keywords: Focal cortical dysplasia (FCD) is an important etiology of focal epilepsy in children and adults. However, only a
E2730 few preclinical models sufficiently reproduce the characteristic histopathologic features of FCD. To improve the

Caﬂ.’arf?zei’ifle success rate of clinical trials for antiseizure medications (ASMs) in patients with FCD, more human-relevant
gz;c:n imaging preclinical models are needed, and epileptic foci resected from patients are a powerful tool for this purpose.

Here, we conducted ex vivo studies using epileptic foci resected from patients with FCD type II to evaluate the
pharmacologic effects of the ASM candidate E2730, a selective uncompetitive inhibitor of y-aminobutyric acid
transporter 1. We used the same ex vivo assay system to assess carbamazepine (CBZ), an ASM often prescribed for
focal epilepsy, as a reference. At the higher dose tested (200 uM), both E2730 and CBZ suppressed spontaneous
epileptiform activities almost completely. At the lower dose (100 uM), CBZ reduced the area of brain tissue
showing epileptiform activity, whereas E2730 significantly decreased the number of epileptiforms. These find-
ings suggest that E2730—both as a single agent and in combination with CBZ—merits evaluation in clinical trials
involving patients with FCD.

Focal cortical dysplasia

1. Introduction

Cortical malformation is the most frequently occurring histopatho-
logical category in children undergoing epilepsy surgery, and focal
cortical dysplasia (FCD) is the most common subtype (Bliimcke et al.,
2017). FCD is characterized by varying degrees of cortical dyslamination
and abnormal alignment of cortical neurons. In addition to these ab-
normalities, FCD type 1I is classified by the appearance of dysmorphic
neurons with (type IIb) or without (type IIa) balloon cells (Bliimcke
et al., 2011). Numerous animal models have been used in the develop-
ment of candidate antiseizure medications (ASMs). However, current
models warrant improvement, especially regarding reproducing the
histopathologic features of human FCD (Guillemain et al., 2012).
Therefore, to evaluate the pharmacological effects of ASM candidates
against FCD, actual human brain tissues with the aforementioned
pathological features are ideally required.

E2730, a selective and un-competitive inhibitor of y-aminobutyric

acid (GABA) transporter 1 (GAT1), was recently discovered as a candi-
date ASM (Fukushima et al., 2023). In the previous study, E2730 exerted
anti-seizure effects in mouse models of focal epilepsy by increasing
GABAergic tone. In addition, parvalbumin-positive GABAergic in-
terneurons were decreased in human FCD (Zamecnik et al., 2006). To
preclinically investigate the potential therapeutic effectiveness of
E2730, we evaluated the pharmacologic effects of E2730 on epilepti-
form activities in focal tissues collected from patients with FCD type II.
In these experiments, we used carbamazepine (CBZ) as a reference ASM
because it is widely prescribed for treating focal epilepsy.

2. Materials and methods

We obtained written informed consent from all study participants (or
the parents of children who provided informed assent), and the study
was approved by the ethics committees of Niigata University and NHO
Nishiniigata Chuo Hospital. All patients received information about the
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A proposed new classification system of hypothalamic
hamartomas in the era of stereotactic ablation surgery

Hiroshi Shirozu, MD, PhD,"? Hiroshi Masuda, MD,"? and Shigeki Kameyama, MD, PhD?

'Department of Functional Neurosurgery, NHO Nishiniigata Chuo Hospital, Niigata; 2Hypothalamic Hamartoma Center, NHO
Nishiniigata Chuo Hospital, Niigata; and *Department of Neurosurgery, Niigata Seiro Hospital, Seiro, Niigata, Japan

OBJECTIVE Since the recent development of stereotactic ablation surgery, which can provide good seizure outcomes
without limitations in size or location, conventional classification systems have become unsuitable for surgical guidance.
The present study aimed to evaluate the validity of a newly proposed classification system focusing on the attachment
pattern.

METHODS This retrospective study investigated 218 patients with hypothalamic hamartomas who underwent MRI-
guided stereotactic radiofrequency thermocoagulation and were followed for at least 1 year after their last surgery.
Hypothalamic hamartomas were classified by their attachments into six subtypes: parahypothalamic-unilateral (PU),
parahypothalamic-bilateral (PB), intrahypothalamic-unilateral (IU), intrahypothalamic-bilateral (IB), mixed-unilateral (MU),
and mixed-bilateral (MB) types. Clinical features, surgical factors, scales of surgical procedures including numbers of
trajectories and coagulations, requirement for a trans—third ventricular approach, reoperation rates, and complication
rates were investigated. Seizure outcomes were evaluated separately for gelastic seizures (GSs) and non-GSs.

RESULTS In 218 patients (131 [60.1%] males, median age at surgery 7.2 [range 1.8-51] years), the hypothalamic ham-
artomas were classified as PU type in 10 (4.6%), PB type in 11 (5.0%), U type in 41 (18.8%), IB type in 17 (7.8%), MU
type in 40 (18.3%), and MB type in 99 (45.4%) patients. Patients with MB type were significantly younger at GS onset (p
<0.001) and surgery (p = 0.005). The numbers of trajectories and coagulations were significantly greater in MB type (p <
0.001) and the trans—third ventricular approach was more often required in the PB type (5/6, 83.3%, p < 0.001). Seizure
outcomes were not different among subtypes. The rate of transient complications was not different among subtypes, but
hyperthermia (p = 0.002) and hyponatremia (p < 0.001) were more frequently found in patients with PB and MB types.
Prolonged or persistent neurological complications were also not different and were only found in bilateral subtypes.

CONCLUSIONS The new classification predicts clinical features, as well as surgical complexity and complications.
Although seizure outcomes were not different among subtypes because the authors’ surgical strategy is consistently
based on complete disconnection at the border, the new classification could improve seizure outcomes and would be
helpful in the appropriate guidance for surgery of hypothalamic hamartomas to provide consistently good outcomes re-
gardless of surgical procedures.

https://thejns.org/doi/abs/10.3171/2024.7.JNS24560

KEYWORDS hypothalamic hamartoma; MR-guided stereotactic radiofrequency thermocoagulation; classification;
disconnection; bilateral attachment; epilepsy

have a unique syndrome, HH syndrome, of charac-
teristic gelastic seizures (GSs), other various types
of seizures (non-GSs), and behavioral/cognitive disorders.!
Because the seizures are quite drug resistant,> and HHs
have intrinsic epileptogenesis,’® direct surgical intervention
is essential for seizure control. Moreover, surgical treat-

P ATIENTS with hypothalamic hamartomas (HHs) can

ment for HHs also improves behavioral/cognitive disor-
ders, an aspect of treatable epileptic encephalopathy.*
Although various surgical treatments have been at-
tempted, each procedure has its limitations in location or
size of HH.>¢ Thus, Delalande’s classification provided
guidance in the selection of surgical approaches and has
been well used internationally.” However, a recent trend

ABBREVIATIONS GKRS = Gamma Knife radiosurgery; GS = gelastic seizure; HH = hypothalamic hamartoma; IB = intrahypothalamic-bilateral; IU = intrahypothalamic-uni-
lateral; LITT = laser interstitial thermal therapy; MB = mixed-bilateral; MRgSRFTC = MRI-guided stereotactic RFTC; MU = mixed-unilateral; PB = parahypothalamic-bilateral;

PU = parahypothalamic-unilateral; RFTC = radiofrequency thermocoagulation
SUBMITTED March 5, 2024. ACCEPTED July 29, 2024.

INCLUDE WHEN CITING Published online December 13, 2024; DOI: 10.3171/2024.7.JNS24560.
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A severe case of cardiospondylocarpofacial syndrome with a

novel MAP3K7 variant

Hiromi Nyuzuki@® 2™, Junichi Ozawa', Keisuke Nagasaki

© The Author(s) 2024

!, Yosuke Nishio®, Tomoo Ogi? Jun Tohyama

25 and Takeshi lkeuchi ®?

Cardiospondylocarpofacial syndrome (CSCFS) is a congenital malformation characterized by growth retardation, facial features,
short toes with carpal and tarsal fusion, extensive posterior neck vertebral fusion, congenital heart disease, and deafness. Here, we
report a severe case of CSCFS with a novel variant, p.Thr187lle, in MAP3K7. Thr187 is the main phosphorylation site for TGF-beta-
activated kinase 1 encoded by MAP3K7, and this variant may cause significant abnormalities in downstream signaling.

Human Genome Variation (2024) 11:1-3; https://doi.org/10.1038/541439-024-00265-0

Cardiospondylocarpofacial syndrome (CSCFS; OMIM#157800) is a
congenital malformation syndrome characterized by growth
retardation, peculiar facial features, short toes with carpal and
tarsal fusion, extensive posterior neck vertebral fusion, congenital
heart disease, and hearing loss with inner ear deformity. MAP3K7,
which encodes TGF-beta-activated kinase 1 (TAK1), a phosphatase
in the MAP cascade, is responsible for the autosomal dominant
inheritance pattern'™. Only a few cases have been reported to
date, and the details of their frequency and clinical presentation
are still unknown. Here, we present a case of CSCF syndrome with
a novel variant of MAP3K7. This case exhibited a more severe
phenotype than that of previously reported cases. The variant in
this case was novel and located at a phosphorylation site that
plays an important role in TAK1 activation, suggesting a genotype-
phenotype linkage.

The patient was a girl born to healthy nonconsanguineous
parents, and her 4-year-old sister was healthy. No abnormalities
were noted on fetal echocardiography, and the baby was born at
40 weeks and 0 days of gestation and delivered spontaneously.
Her birth weight, length, occipitofrontal circumference, and chest
circumference were 2660g (—1.35SD), 47.0cm (—1.32SD),
325cm (—0.69SD), and 31.0cm, respectively, and her Apgar
score at birth was 6 for 1 min and 7 for 5 min. Characteristic facial
features, including hypertelorism, a prominent forehead, full
cheeks, low-set and posteriorly rotated ears, a broad nasal bridge,
anteverted nares, and a long philtrum, were noted (Fig. 1a—c). She
had respiratory dysfunction since birth, tachypnea, and hypox-
emia. Chest radiography revealed cardiomegaly and thoracic
vertebral and thoracic hypoplasia (Fig. 1d). She underwent
bilateral pulmonary artery banding 4 days after echocardiography,
which revealed aortic stenosis, ventricular septal defect, aortic
valve stenosis, mitral regurgitation, and tricuspid regurgitation.
Computed tomography (CT) and radiography showed thoracic
abnormalities and extensive fusion of the cervical and thoracic

vertebrae (Fig. 1Te-g). In addition, she had a fragile atrioventricular
valve, skin laxity, severe growth retardation, and developmental
motor delay. Her chromosomal karyotype was 46,XX, and urinary
mucopolysaccharide analysis and lysosomal enzyme activity
assays were normal. She was suspected to have vascular
Ehlers-Danlos syndrome; however, no significant variant in the
responsible gene COL3AT was detected. Chromosomal microarray
analysis did not reveal any pathological copy number variation.
She underwent percutaneous angioplasty at one month of age for
cardiac complications and received medications, including cate-
cholamines, diuretics, phosphodiesterase Il inhibitors, and
calcium-sensitizing drugs. The patient required continuous oxy-
gen. She exhibited marked growth retardation, with a height and
weight of 57.2cm (—6.48 SD) and 4240 g (—7.93 SD), respectively,
at 12 months of age. Longitudinal growth of the thorax was also
inhibited by extensive fusion of the cervical and thoracic
vertebrae.

Her psychomotor development was delayed: acquiring the
ability to roll over at eight months, babbling at 9 months, sitting
alone at 17 months, and pulling to stand at 19 months. Her teeth
erupted at 13 months of age. Moderate hearing loss due to
stenosis of the external auditory canal was observed, and she
started wearing hearing aids at the age of 19 months. Rehabilita-
tion and education were initiated at the age of 20 months to
provide developmental support. She exhibited worsening hypox-
emia with weight gain and underwent cardiac catheterization at
21 months of age, which revealed heart failure with a left
ventricular ejection fraction of 37% and a right ventricular ejection
fraction of 42%. After the examination, vomiting triggered the
onset of a lethal arrhythmia, and the patient did not respond to
resuscitation and died.

Whole-exome analysis was performed at eight months of age to
identify the cause of the disease. Figure 2a shows the family
pedigree. After obtaining written consent from the parents,
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Reciprocal chromosome translocation t(3;4)(927;931.2) with

deletion of 3927 and reduced FBXW?7 expression in a patient
with developmental delay, hypotonia, and seizures

3
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Reciprocal chromosomal translocation is one of genomic variations. When cytogenetically de novo reciprocal translocations are
identified in patients with some clinical manifestations, the genes in the breakpoints are considered to be related to the clinical
features. In this study, we encountered a patient with severe developmental delay, intractable epilepsy, growth failure, distinctive
features, and skeletal manifestations. Conventional karyotyping revealed a de novo translocation described as 46,XY,t(3;4)
(927;931.2). Chromosomal microarray testing detected a 1.25-Mb microdeletion at 3g27.3g28. Although the skeletal manifestations
may have been affected by this deletion, the neurological features of this patient were severe and could not be fully explained by
this deletion. Since no genomic copy number aberration was detected on chromosome 4, long-read whole-genome sequencing
analysis was performed and a precise breakpoint was confirmed. A 460-bp deletion was detected between the two breakpoints;
however, no gene was disrupted. FBXW?7, the gene responsible for developmental delay, hypotonia, and impaired language, is in
the 0.5-Mb telomeric region. Most of the patient’s clinical features were considered consistent with symptoms of FBXW?7-related
disorders, but were more severe. FBXIW7 expression in the immortalized lymphoblasts of the patient was reduced compared to that
in controls. Based on these findings, we suspect that FBXWW7 is affected by downstream position effects of chromosomal
translocations. The severe neurological features of the patient may have been affected not only by the 3927-g28 deletion but also

by impaired expression of FBXW?7 derived from the breakage of chromosome 4.

Journal of Human Genetics (2024) 69:639-644; https://doi.org/10.1038/510038-024-01286-x

INTRODUCTION
Reciprocal chromosomal translocation is one of genomic varia-
tions observed in 0.212-0.522% of the general population [1].
These are the result of two breaks occurring in two different
chromosomes and the subsequent interchanging fusion of
chromosomal segments. Most reciprocal translocations are not
related to clinical symptoms; however, ~6% are associated with
certain phenotypes [2]. Breakpoints in reciprocal rearrangements
associated with a phenotype are often mapped to identify
disease-causing genes affected by rearrangements [3]. Previously,
fluorescence in-situ hybridization (FISH) analysis, using bacterial
artificial chromosome (BAC) clones as probes, was performed to
detect breakpoints at which probe signals were disrupted on two
chromosomes. However, BAC clones are large, making it difficult
to determine precise breakpoints. Recently, long-read whole-
genome sequencing (WGS) has been used to determine precise
breakpoints [4].

In this study, we successfully detected breakpoints of a
reciprocal translocation in a patient with severe developmental
delay and intractable epilepsy. Since translocation did not disrupt

the possible candidate genes, the gene expression was further
analyzed.

MATERIALS AND METHODS

Ethics of this study

The aim of this study was to confirm the precise position of chromosomal
translocation breakpoints and explore the possible candidate genes responsible
for the clinical manifestations in the patient. This study was performed following
the Declaration of Helsinki, and requisite permission was obtained from the
institutional ethics committee. Peripheral blood samples were collected after
obtaining written informed consent from the patient’s family.

Molecular and cytogenetic analyses

Genomic DNA was extracted from blood samples using a QlAamp DNA
extraction kit (QIAGEN, Hilden, Germany), and the genomic copy number
was analyzed using an Agilent SurePrint G3 Human CGH microarray kit
8x 60K (Agilent Technologies, Santa Clara, CA, USA), as previously
described [5, 6]. Aberrant genomic copy numbers were visualized using
Agilent Genomic Workbench version 7 (Agilent Technologies). All genomic
locations were based on the GRCh37/hg19 human genome assembly.
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Neonatal myoclonus in Bryant-Li-Bhoj syndrome associated

with a novel H3F3A variant
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Bryant-Li-Bhoj syndrome (BLBS; OMIM # 619720, 619721), caused by germline H3F3A and H3F3B variants encoding histone H3.3, is
characterized by mild to severe developmental delay, intellectual disability, failure to thrive, muscle tone abnormalities, and
dysmorphic facial features. Here, we present a Japanese patient with a novel heterozygous p.A48G variant in H3F3A, displaying
previously unrecognized symptoms of neonatal myoclonus. This case helps broaden the phenotypic spectrum of BLBS.

Human Genome Variation (2024) 11:1-4; https://doi.org/10.1038/541439-024-00303-x

Somatic variants of H3F3A and H3F3B, which encode histone H3.3,
are known to cause brain or bone tumors'?. Recently, germline
variants in these two genes have been reported to cause specific
neurodevelopmental and neurodegenerative disorders, such as
Bryant-Li-Bhoj syndrome3 (BLBS; OMIM # 619720, 619721). The
first patient with BLBS was reported in 2019% and to date, nearly
100 cases have been reported®”. This syndrome is characterized
by mild to severe developmental delay, intellectual disability,
failure to thrive, microcephaly, muscle tone abnormality, and
dysmorphic facial features. Approximately half of the patients with
this syndrome experience epilepsy, most often during infancy or
childhood®.

Herein, we report the case of a Japanese patient who
presented with myoclonus during the neonatal period, profound
intellectual disability, seizures, and a de novo heterozygous
H3F3A variant. To the best of our knowledge, this is the first
report of a Japanese patient with BLBS, providing detailed
clinical findings that contribute to expanding the phenotypic
spectrum of BLBS.

A female patient, the third child of unrelated parents, was born
at 36 weeks gestation after a normal pregnancy and delivery. Her
birth weight was 1958 g (—1.9 standard deviation score [SDS]),
length was 43.5cm (—1.7 SDS), and head circumference was
29.0cm (—2.6 SDS). The patient’s family history was unremark-
able. At two days of age, she developed myoclonic movements in
both extremities, which gradually increased in frequency despite
phenobarbital administration. She was admitted to our hospital
at 21 days of age. The anthropometric measurements at one
month of age were as follows: body weight, 2.66 kg (—2.8 SDS);
height, 45.5cm (—3.4 SDS); and head circumference, 33.0cm
(—2.2 SDS). The findings of the physical examination were
normal. Frequent myoclonic movements were observed after
admission. Routine laboratory tests, including screening for

metabolic disorders and chromosomal karyotypes and brain
magnetic resonance imaging (MRI), were normal. An interictal
electroencephalogram (EEG) revealed no spike discharges with a
normal background and no EEG abnormalities corresponding to
myoclonic movements. Therefore, it was not clear whether her
myoclonic movements were epileptic or nonepileptic in origin.
However, after the administration of valproic acid, her myoclonus
gradually decreased. At 2 years of age, she developed general-
ized tonic-clonic seizures during the febrile state and later
experienced focal impaired awareness seizures at 3 years and
5 months and again at 4 years and 3 months of age. Thereafter,
myoclonus and focal seizures were no longer observed, and
valproic acid was discontinued at 8 years of age. However, her
developmental delays became progressively noticeable, and her
intelligence quotient at 6 years of age was 42 on the
Suzuki-Binet test. Her facial dysmorphic features gradually
became evident (Fig. 1a), and she had to undergo surgery for
strabismus at 2 years of age.

At 18 years and 9 months of age, she experienced focal motor
seizures again, which evolved into bilateral tonic-clonic seizures,
and was admitted to our hospital. Her body weight was 43.5 kg
(—1.2 SDS), and her height was 147.8cm (—1.9 SDS). She
exhibited specific facial features, such as hypertelorism, stra-
bismus, a wide and depressed nasal bridge, and thick lips
(Fig. 1b, c). No abnormalities in muscle tone or involuntary
movements were observed. The brain MRI findings were normal
(Fig. 1d). Interictal EEG revealed spike discharges or spike-and-
wave discharges in both the frontal and parietal areas (Fig. 1e).
Two months later, she developed another generalized tonic-
clonic seizure, and she was administered lacosamide. However,
it was ineffective, and her seizures resolved with the adminis-
tration of levetiracetam. Her development was severely delayed,
with an intelligence quotient of 20 on the Tanaka-Binet test at
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Blood-brain barrier dysfunction in multiple system
atrophy: A human postmortem study
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Multiple system atrophy (MSA) is a rare neurodegenerative
disease characterized by an accumulation of phosphorylated
a-synuclein (p-aisyn) in oligodendrocytes in the form of glial
cytoplasmic inclusions (GCIs). In MSA, not only mature
oligodendrocytes but also oligodendrocyte precursor cells
(OPCs) are affected. The latter play an important role in
remyelination by differentiating into mature oligodendro-
cytes, as well as maintaining the blood-brain barrier (BBB)
by promoting the expression of tight junction proteins. We
have hypothesized that in MSA, the BBB is impaired as a
result of aberrant interactions between affected OPCs and
the cerebral vasculature. To verify this hypothesis, we con-
ducted a neuropathological examination of postmortem
brains from MSA patients and control subjects, focusing on
the primary motor area, one of the main regions affected in
MSA. Using double immunofluorescence, we quantified the
expression of tight junction protein claudin-5 in capillary
endothelial cells and found that it was significantly lower in
MSA than in controls in both the gray matter and white mat-
ter. Furthermore, a significantly higher amount of fibrinogen
was extravasated into the brain parenchyma in MSA patients
than in controls. In addition, leakage of IgG was detected
almost specifically in MSA brain parenchyma, as visual-
ized in three dimensions by combining techniques of
chemical tissue clearing and light sheet microscopy.
Finally, we confirmed accumulation of p-asyn-positive
GClIs along the cerebral vasculature within OPCs. These
results suggest that BBB dysfunction and associated
fibrinogen extravasation are comstant findings in MSA,
presumably triggered by the deposition of p-asyn in
perivascular OPCs.
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Brain Research Institute, Niigata University, 1-757 Asahimachi, Chuo-ku,
Niigata, Niigata 951-8585, Japan. Email: hshimizu@bri.niigata-u.ac.jp

Received 18 March 2024; revised 15 November 2024; accepted 19
November 2024; published online 12 December 2024.

Key words: blood—brain barrier, claudin-5, multiple system
atrophy, oligodendrocyte precursor cells, phosphorylated
a-synuclein.

INTRODUCTION

Neurodegenerative disorders are a group of diseases char-
acterized by an accumulation of misfolded protein aggre-
gates in the central nervous system (CNS), leading to
progressive neuronal loss. Several molecular studies aimed
directly at reducing misfolded proteins have yielded some,
although unsatisfactory, results, necessitating efforts to
identify multiple therapeutic targets that would allow mul-
tidirectional approaches to overcoming these diseases. One
such target would be the blood-brain barrier (BBB). The
BBB, comprising endothelial cells and tight junction
proteins, forms so-called neurovascular units (NVUs) in
coordination with pericytes, smooth muscle cells, and neu-
roglial cells including astrocytes and oligodendroglial line-
age cells. NVUs help maintain CNS homeostasis and
physiological function." BBB dysfunction has been reported
in a wide range of neurodegenerative disorders, including
Alzheimer’s disease,>” Parkinson’s disease,*> Huntington’s
disease,® and amyotrophic lateral sclerosis.”® Notably,
Alzheimer’s disease is associated with decreased expression
of claudin-5, a major tight-junction protein,” in brain endo-
thelial cells. This reduction impairs endothelial cell-to-cell
adhesion, leading to paracellular leakage of blood-borme
substances, such as fibrinogen.*

Among other neurodegenerative disorders, progressive
supranuclear palsy (PSP) and multiple system atrophy
(MSA) are likely to be intricately linked to BBB impair-
ment. The disease-associated proteins in these conditions,
tau and a-synuclein (asyn), respectively, potentially affect
glial cells constituting the NVUs. PSP manifests phosphory-
lated tau-positive neurons, oligodendroglia, and astrocytes
(tufted astrocytes), with tufted astrocytes frequently located
in perivascular areas.' MSA is a rare and debilitating

© 2024 Japanese Society of Neuropathology.
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Survey on Firewall Settings in HIS Systems: Kanoya S*!

In response to the increasing prominence of malware attacks on HIS systems, we conducted
a security assessment of the HIS network. The assessment revealed that firewalls were dis-
abled on most servers and clients. Consequently, we requested each vendor to enable firewalls
on their servers and devices. However, only a few vendors were able to respond promptly, ex-
posing a general lack of security awareness among many vendors. Although we had to conduct
security assessments and enhancements on the operational systems this time, ideally, clear se-
curity measures should be specified and implemented at the time of system installation.

To address the continuously evolving risks, it is essential for vendors and hospital facilities to
collaborate on security measures. Relying solely on vendors is inadequate; hospital facilities
must also possess sufficient knowledge about security.

Key words : Firewall, Closed network, Security, HIS System
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