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Cardiac Conduction System - normal and congenitally malformed hearts

Siew Yen Ho (Consultant Cardiac Morphologist, Royal Brompton Hospital, London, UK Emeritus
Professor, National Heart and Lung Institute, Imperial College London.)
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The 29" Annual Meeting of the Japanese Society of
Pediatric Electrocardiology

Time Table

November 28(Fri), 2025

[ Conference Opening Address 9:35 ~ 9:40 ]

Chair : Kenji Waki (Kurashiki Central Hospital)

[ Free Paper Oral 1 Arrhythima in clinical settings 9:45 ~ 10:35 }

Chairs : Kenji Yasuda (Shimane University Hospital, Shimane Support Center for Children with Medical Complexity)
Kayo Ogino (Kurashiki Central Hospital)

0O-1 A one-year-old child diagnosed with verapamil-sensitive ventricular tachycardia

Speaker : Yasuyuki Masuda (Kurashiki Central Hospital)

0o-2 A case of Isolated Right Ventricular Hypoplastic Successfully Rescued by

Emergency Catheter and Surgical Ablation for Refractory and Life-threatening
Ventricular Tachycardia

Speaker : Yukako Honma (Department of Pediatrics, TokushimaUniversity Hospital)

0-3 Cases of asymptomatic premature ventricular contractions treated at our hospital
Speaker : Junko Shiono (Pediatric Cardiology, Ibaraki Children's Hospital)

04 Withdrawn

0-5 Evaluation of Atrial Function in Pediatric Asymptomatic Wolff-Parkinson-White
Syndrome

Speaker : Ryo Nakagawa (Ishikawa Prefectural Central Hospital)

0-6 Outcomes of Infant-Onset Paroxysmal Supraventricular Tachycardia:Analysis of 19 Cases
Speaker : Chihiro Ajimi (Shizuoka Children’'s Hospital)

[ Free Paper Oral 2 Fetus + Neonate/Pharmacotherapy 10:40 ~ 1 1:40}

Chairs : Hirofumi Saiki (Division of Pediatric Cardiology. Department of Pediatrics, lwate Medical University, Shiwa, Japan)
Eiji Morihana (Department of Neonatology, Oita Prefectural Hospital)

0-7 A case of neonetal supuraventricular tachycardia which was difficult to control.
Speaker : Kentaro Akagi (The Department of Pediatrics,KyotoUniversity Hospital,Kyoto, Japan)

0-8 Medical treatment of supraventricular tachycardia in neonates.
Speaker : Hisaaki Aoki (Department of Cardiology, Osaka Women's and Children’s Hospital)

0-9 Mexiletine responsive Non Sustained Ventricular Tachycardia in Tuberous Sclerosis
Complex with cardiac tumors, A pediatric case report

Speaker : Yuki Shibagaki (Department of Pediatrics, Asahikawa Medical University)
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0-10 A neonatal case of LQTS Type 2 born to a mother previously diagnosed with LQTS
Type 3

Speaker : Naoto Yamashita (Miyvazaki Prefectural Miyazaki Hospital)

O-11 A case of a newborn with fetal ventricular tachycardia that developed into TdP
after birth

Speaker : Shuichiro Yoshida (Aichi Children’s Health and Medical Center)

O-12 Efficacy and Safety of Cilostazol in Children with Complete Atrioventricular Block
Speaker : Tatsuki Nishiyama (Department of Pediatrics, Juntendo University Urayasu Hospital, Chiba, Japan)

Luncheon seminar1 The Cutting Edge in Device Treatment in Adult Cardiology
11:50 ~ 12:50

Chair : Tateno Shigeru (Chiba Kaihin Municipal Hospital)

Clinical usefulness and practical procedures of left bundle branch area pacing (LBBAP)
Speaker : Mitsuru Yoshino (Kurashiki Center Hospital)

Sponsored Seminar

[ Free Paper Oral3 Device therapy/Miscellaneous 13:00 ~ 13:50}

Chairs : Mamie Watanabe (Japan Community Healthcare Organization Kyushu Hospital)
Shuichiro Yoshida (Aichi Children's Health and Medical Center)

0O-13 Electrocardiographic Changes in the Early Stages of Cancer Treatment-Related
Cardiac Dysfunction.

Speaker : Sakuya Obata (University Hospital, Kyoto Prefectural University of Medicine)

0-14 A case presenting two types of PQ intervals suggestive of dual pathway
involvement of the atrioventricular node

Speaker : Takuma Sugahara (Uji-Tokushukai Medical Center)

O-15 A Case of RV high septal pacing for severe AV block with sinus node dysfunction
following incomplete atrioventricular septal defect repair.

Speaker : Yano Yusuke (University of Tsukuba Hospital)

0O-16 Estimating Magnetic Flux Density Using 23mm-Paperclips
Speaker : YO Kajiyama (Department of Pediatrics, Kyoto Prefectural University of Medicine)

0-17 Assessment of parasympathetic nerve activity of postural tachycardia syndrome
adolescent patients in the head up tilt testing

Speaker : Yoshiharu Ogawa (Division of Cardiology, Hyogo Prefectural Kobe Children’'s Hospital)

Special Lecturel 14:00 ~ 15:00

Chair: Tsugutoshi Suzuki, MD. PhD (Director of Pediatric Electrophysiology Pediatric Medical Care Center,
Osaka City General Hospital)

Purkinje-related Arrhythmias
Speaker : Akihiko Nogami (Tokyo Heart Rhythm Hospital)
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[ Free Paper Oral4 Channelopathy/Inherited arrhythmia 1 15:05 ~ 16:05]

Chairs : Seiko Ohno (Medical Genome Center, National Cerebral and Cardiovascular Center, Suita, Japan)
Junichi Ozawa (Nagaoka Red Cross Hospital)

0-18 Investigation of the onset of symptoms in congenital long QT syndrome type 1 and
catecholaminergic polymorphic ventricular tachycardia in children.

Speaker : Seiko Ohno (Medical Genome Center, National Cerebral and Cardiovascular Center, Suita, Japan)

0-19 A case of congenital long QT syndrome type 8 (LQT8) diagnosed through genetic
testing following the sudden death of his mother

Speaker : Eiko Terashi (Department of Paediatrics, Kyushu University Hospital)

0-20 a case of long QT syndrome after repair of complex congenital heart disease

Speaker : Yoji Nomura (Aichi Children’s Health and Medical CenterDepartment of Pediatric Cardiology)

0-21 Sinus Bradycardia and QT Prolongation in Siblings with a Gain-of-Function KCNQ1-
G229D Variant

Speaker : Yoko Yoshida (Division of pediatric cardiology and electrophysiology, Osaka city general hospital)

0-22 Short QT Syndrome type 2 with atrial fibrillation : Clinical course and atrial
myocardial pathology

Speaker : Akira Sato (lwate Medical University, Department of pediatrics)

0-23 A pediatric case of Brugada Syndrome diagnosed following atrial tachycardia in a
young girl
Speaker : Tomohiro Kaneko (Nagaoka Red Cross Hospital)

Free Paper Oral5 Channelopathy/Inherited arrhythmia 2 16:05 ~ 16:55

Chairs : Yoshiaki Kato (Department of Pediatric Cardiology, National Cerebral and Cardiovascular Center)
Yoko Yoshida (Division of pediatric cardiology and electrophysiology, Osaka city general hospital)

0-24 A Case of Pediatric Left Atrial Myxoma Presenting with Severe Bradycardia
Associated with SCN5SA variant

Speaker : Hiroki Ezaki (Department of Pediatrics, Kyushu University Hospital)

0-25 Sibling Cases with Different Phenotypes Due to the RyR2 Gene Mutation (S4124N)
Speaker : Aiko Kawada (Department of Electrophysiology. Shizuoka Children’s Hospital)

0-26 SCNbBA R222Q-related refractory ventricular arrhythmia and ventricular
dysfunction from childhood

Speaker : Shota Muraji (Department of Cardiology, Fukuoka Children’s Hospital, Fukuoka, Japan)

0-27 CTI Ablation for Typical Atrial Flutter in a Toddler : A Mother-Child Case with a
TBX5 Variant

Speaker : Yu Matsumura (Sakakibara Heart Institute)

0-28 A Family with Emery-Dreifuss Muscular Dystrophy (EDMD) Presenting Predominantly
with Arrhythmia Detected by School Cardiac Screening

Speaker : Hideo Fukunaga (Department of Pediatrics, Juntendo University Faculty of Medicine)
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Sweets Seminar 17:00 ~ 17:40

Chair : Jun Yoshimoto (Department of Electrophysiology. Shizuoka Children’s Hospital)

Cardiology and EP fellowship in Melbourne
Speaker : Doi Yuji (Honarary Research Fellow, The Royal Children’'s Hospital)

Special Lecture2(Web) 17:50 ~ 18:50JST (8:50 ~ 9:50 GMT)

Chair : Miyazaki Aya (Department of Pediatric Cardiology, Department of Adult Congenital Heart Disease)

Cardiac Conduction System - normal and congenitally malformed hearts

Speaker : Siew Yen Ho (Consultant Cardiac Morphologist, Royal Brompton Hospital, London, UK Emeritus
Professor, National Heart and Lung Institute, Imperial College London.)

Information Exchange Meeting(@Kurashiki Central Hospital 1F Restaurant Le Ciel)
19:20 ~

26
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November 29(Stu), 2025

[ Executive Committee Meeting (Kurashiki Central Hospital, Conference Room 5) ]
8:00 ~ 8:50

L

Free Paper Oral6 School mass screening/Electrocardiography 9:00~10:00

Chairs : Yu Matsumura (Sakakibara Heart Institute )
Takahiro Eitoku (Department of Pediatrics, Kawasaki Medical School)

0-29 A B-year-old girl diagnosed with accelerated idioventricular rhythm during a school
cardiac screening.

Speaker : Nobuya Minematsu (Department of Pediatrics, Faculty of Medicine Saga University)

0-30 A Discussion on Deep Q Waves as a Screening Criterion for school-based screening
programs

Speaker : Hokosaki Tatsunori (National Hospital Organization Yokohama Medical Center)

0-31 Problems in School-Based Cardiac Screening in Okayama City
Speaker : Takahiro Eitoku (Department of Pediatrics, Kawasaki Medical School)

0-32 Current Status of Electrocardiographic Screening and Regional Collaboration in
Kagawa Prefecture: Experience from Marugame City

Speaker : Keisuke Fukudome (NHO Shikoku Medical Center for Children and Adults)

0-33 Annual Trends in Physician-Specific Detection Rates at School Cardiac Screenings
in Ibaraki Prefecture

Speaker : Lisheng LIN (Department of Pediatric Cardiology. Ibaraki Children’'s Hospital, Mito, japan)

Symposium The 4th Symposium on the Future of School Heart Screenings
10:00 ~ 11:30

Critical Diseases Detected Through School Heart Screenings

Chairs : Yoshihide Mitani (Perinatal Center, Mie University Hospital, Mie University Graduate School of Medicine)
Mari lwamoto (Mari child clinic Konandai)

1 Hypertrophic cardiomyopathy
Speaker : Keiichi Hirono (Department of Pediatrics, Toyama University Hospital)

2 Identification of ECG Abnormalities Prior to Symptomatic Manifestation of Pediatric
Pulmonary Arterial Hypertension : A Japanese Nationwide School Screening Study

Speaker : Hirofumi Sawada (The JSPCCS research committee on school ECG screening for pediatric PH and the
Department of Pediatrics, Mie University School of Medicine)

3 Long QT syndrome
Speaker : Hiroshi Suzuki (Uonuma Institute of Community Medicine, Niigata University Medical and Dental Hospital)

4 Atrial septal defect : ASD
Speaker : Hokosaki Tatsunori (National Hospital Organization Yokohama Medical Center)
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LuncheonSeminar2 Don’t miss hidden arrhythmias that can’t be captured in just 24 hours!

11:50 ~ 12:50

Chair : Kenji Waki (Kurashiki Central Hospital)

Lecture 1 Clinical Experience of Heartnote® at Aichi Children’s Health and Medical Center

Speaker :

Yuya Yamada (Kids' Heart Center, Department of pediatric cardiology, Aichi Children’s Health and

Medical Center)

Lecture2 Flexible Wearable Bio-sighal Recording Device-Development History of

Speaker :

Heartnote™ (Video Lecture)
Kengo Kusano (Department of Cardiovascular Medicine, National Cerebral and Cardiovascular Center)

Lecture3 Refractory Ventricular Arrhythmias and Cardiomyopathy : A Pathogenic Variant

Speaker :

Unveiled by Genetic Reanalysis Over Two Decades
Shota Muraji (Department of Cardiology, Fukuoka Children’s Hospital, Fukuoka, Japan)

Sponsored Seminar

ECG Certification Session (ECG Quiz Contest) 13:25 ~ 14:25

Chairs : Yasunobu Hayabuchi (Department of Pediatrics, TokushimaUniversity Hospital)
Commentator : Jun Yoshimoto (Department of Electrophysiology. Shizuoka Children’s Hospital)

[ Free Paper Oral7 Catheter Ablation 1 14:50 ~ 15:30}

Chairs : Hisaaki Aoki (Department of Cardiology, Osaka Women’s and Children’s Hospital)
Ayako Kuraoka (The Department of Pediatric Cardiology, Fukuoka Childeren’s Hospital)

0-34
Speaker :

0-35

Speaker :

0-36

Speaker :

0-37
Speaker :

0-38

Speaker :

28

Validation of the SMART-WPW Algorithm

Kazuki Matsumoto (Japan Community Healthcare Organization Cyukyo Hospital)

Double Ventricular Response with Both Wide and Narrow QRS Complexes from a

Single Atrial Beat

Takahiko Kinjo (Department of Pediatric Cardiology and Adult Congenital Cardiology, Tokyo Women's
Medical University, Tokyo, Japan)

Slow-fast atrioventricular nodal reentrant tachycardia after patch closure of the
coronary sinus ostium for total anomalous pulmonary venous connection

Kiyotaka Takefuta (The department of Pediatric Cardiology, Tokyo Women's Medical University)

A Case of Ebstein’s Anomaly with AP-ORT and NV-ORT
Kentaro |lkeda (Department of Cardiology, Gunma Children’s Medical Center)

A case of septal accessory pathway syndrome with unique electrophysiological
characteristics that was difficult to diagnose and treat

Yuto Fukuda (Osaka Women's and Children’'s Hospital)
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[ Free Paper Oral7 Catheter Ablation 2 15:30 ~ 16:1 o]

Chairs : Keiko Toyohara (Department of pediatric cardiology and adult congenital heart disease, Tokyo Women's
Medical University)

Kentaro |lkeda (Department of Cardiology, Gunma Children’s Medical Center)

0-39 A case of SCAI ablation before TPVI using the Vector LAT function of CARTO
coherent map.
Speaker : Gaku lzumi (Department of Pediatrics & Critical Care Medicine, Hokkaido University Graduate School of
Medicine)

0-40 Utility of High-Density Multipolar Mapping in a Case of Ebstein’s Anomaly with
Multiple Accessory Pathways in WPW Syndrome

Speaker : Koichi Takamizawa (Department of Pediatric Cardiology and Electrophysiology, Osaka City General Hospital)

0-41 A case of successful ablation for atrial tachycardia after Fontan surgery, in which
electrogram analysis using three-dimensional mapping clearly identified the target site.

Speaker : Takashi Kumamaru (Department of Clinical Engineering, Tokyo Women’'s Medical University Hospital)

0-42 Successful catheter ablation of sinus node reentrant tachycardia in a pediatric patient
using the entrainment method to identify the entrance of the reentrant circuit

Speaker : Kota Nagaoka (Department of Pediatric Cardiology, Saitama Medical University International Medical Center)

Public Lecture : PUSH Workshop (Kurashiki Central Hospital) 17:00~17:50

Toward Zero Out-of-Hospital Cardiac Arrests : The PUSH Project initiative

Opening Address 15:00 ~ 15:05
Chair : Kenji Waki (Kurashiki Central Hospital)

Part | : Lecture (Ohara Memorial Hall) 15:05~ 16:565
Lecture1 : Speaker : Masashi TAKAHASHI M.D.,Ph.D.

(Niigata University Graduate School of Medical and Dental SciencesDepartment of Disaster
Medicine and Medical Professionals Development)

Lecture2 : Speaker : Hisako Kirita
(Approved Specified Nonprofit Corporation Tsunaguinochinowa Vital Net Japan Saitama PUSH
Executive Adviser)

Part II : CPR Training (PUSH Course) (Conference Room 5) 17:00~ 17:50

(Pre-registration only) Capacity : 30 people
(Registration is now closed as capacity has been reached)

Public Lecture for Citizens : AED Demonstration (Conference Room 1)
14:00~17:00
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HRlERE2 (#2351 Y)

Cardiac Conduction System
- normal and congenitally malformed hearts

OSiew Yen Ho

Consultant Cardiac Morphologist, Royal Brompton Hospital, London, UK
Emeritus Professor, National Heart and Lung Institute, Imperial College
London.

The normal conduction system comprises of histologically specialized cardiomyocytes that are
different from ordinary working myocytes. Beginning with the sinus node, the impulse generated is
transmitted through the myocardium of both atrial chambers to be received by the atrioventricular
node (AVN). The AVN then continues into the penetrating atrioventricular bundle of His that
passes through the central fibrous body to emerge as the branching bundle that divides into the
right and left bundle branches. The bundle branches then divide further into fascicles that further
ramify into fine twigs continuing into the Purkinje fibre network, All these branches, twigs and
network are covered by fibrous tissue sheaths. They are not in direct contact with ordinary
cardiomyocytes until at the ends of the Purkinje fibres deep into the ventricular walls. The sinus
node is located at the antero-lateral junction of the superior caval vein with the right atrium.
Ordinary atrial myocardium lies between the sinus node and the AVN.

The cardiac conduction system in congenitally malformed hearts can be located differently from
structurally normal hearts. The abnormal locations impact upon surgical techniques, e.g. placement
of patches for closing defects or resection of musculature.

Variations in sinus node are related to the arrangement of the atrial appendages (situs).
Juxtaposition of both atrial appendages on the left side can also displace the sinus node.

In terms of the atrioventricular conduction system, there is normal or near-normal distribution
in hearts that have biventricular atrioventricular connection and right sided right ventricle (RV)
but special care should be taken in those with perimembranous ventricular septal defects or
atrioventricular septal defects where the bundle or node can be in the immediate vicinity of the
defect’s margin. A particular abnormality to note is when there is straddling of the tricuspid valve
because in these cases the atrioventricular conduction bundle penetrates not at the apex of Koch’s
triangle but at the point where the inlet portion of the ventricular septum meet the ‘annulus’
of the tricuspid valve. The same deviation of the septum in hearts with atrioventricular septal
defect will also shift the site of the penetrating atrioventricular conduction bundle. On the other
hand, hearts with biventricular atrioventricular connections but right ventricle on the left side
will have an anterior AVN and bundle, with the anterior rim of the septal defect at risk. This is a
well-known association in hearts with congenitally corrected transposition in the setting of usual
atrial arrangement. In some cases, both an anterior and a posterior node may be present, and the
atrioventricular bundle is like a sling connecting to both nodes.

Most hearts with univentricular atrioventricular connections have abnormal, anterior location
of the atrioventricular node and bundle. An example is absence of the right atrioventricular
connection (so-called classical tricuspid atresia) in which the atrioventricular node is in the muscular
floor of the right atrium and the atrioventricular bundle emerges onto the right-inferior margin of
the ventricular septal defect (patient’s right) when viewed from the rudimentary right ventricle.
A similar course of the atrioventricular conduction system is present in hearts with double inlet
left ventricle except that the AVN is related to the right-anterior margin of the atrioventricular
junction. Although these are guides to the abnormal locations, each case should be considered
individually.

Post-surgical repair, narrow isthmuses of viable myocardium in between barriers like suture
lines, patches, scars, and increase in myocardial fibrosis in atria and ventricles, may provide
substrates for arrhythmias. For example, in Fallot’s tetralogy, the isthmus may be at the pulmonary
infundibulum between the ventriculotomy scar and the pulmonary valve.

This presentation reviews the normal and abnormal conduction system in some congenital heart
malformations.
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& ICD-PM #ili 2 A& D Ji$l & L 725 Catheter ablation TH X T d - 72 BEXI AL 7 S E 12/ J5E
HaBIM L. ZRAWE T &ML AL O LAMERINI & BEX %2 3B L 72. Shock lead 1 dual
coil (LEEFBAFIE & AL Mm) 2 W& L7z, fifk. VT 23803, ICDEE) b & do 7225, PRI
amiodarone, bisoprolol ##%5-L 72,

SCHK
1. Hirono K. et al. Front Pediatr. 2022 Apr 21:10:794053
2. Pecha S. et al. Semin Thorac Cardiobasc Surg. 2017;29(3):294-298

» 735-—7)L Ablation BiI(CER&TZ VT » ICD-PM HERIAFHEDIGERL > R >

1 JL\/"\‘/‘\/J\/\'\/\’\/‘V"\/‘/\‘r‘\/"\/W Vi WSS IS IS IS A P I

; ﬂ,rvf-\ MMM PORANNNNRNY

.Am\, f‘\/’\/\lr‘“\ /\./‘4 n
m /\/«/V\// \/\/ f lylr/\'\ /\‘
22 MN\/\N\/\N\NW  IIANIANAAAS A,
avy ‘H'".‘/\W\'/\\/\V\ /\\[\ /\/\\/\/N' f Vs Jf/ V‘\/\\ /N /J \/\I\/ﬂv f{ /;l \/u

o WA, - TAAMAMANY,

» 55 —5)L Ablation #£®m VT BREBOE_5Y— L EX
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HBAEIR TSN, BERZT > i ZEAANINRES

OR% =7". BE F£". #ip?
DRI SR VEERER. YRAY EFERR JERH

[1Z U] FROLIEMES S TR D CEMAMNHE PVO) 23R S N5 2 &3 % wnds, —#ik
NN D FEBELE B D v PVC OV RIF R THELZET 2 b D13 % v, BEEIZBIT 5 PVC O

BB DWW TR B ITHGE L 720 5] 2015 4E DL, BHEIR T PVC & BT S AUk 2 17 5 72 1261,
IR E DD HEBNIERI L7z [REH] RN 8Bl Ze 4 Bl Z2WEFERsIE 1 ~ 13 5% (R JefiE
12 % )o ZWIEZBRILOIEMRZ (OER)7 6. NEHMERS (T8 )3 Bl M B2 2 Bl 2R DRER.
W5 2 e LRI T e Ao 720 RV 7 —LERITO PVC E#4 (K) 13109 ~ 62.1%( H YAl
249%). Ny —3 L ATEMLDEM CIERRECE SN 8 B, Fekilh L= Hint 3 FICHERR S
720 DA LAFRRZHWMT 25003561 > 720 BNP b L £ 1d proBNP @ EABIE 561D - 720 PRk
X9 BITITbI, ERMHIIE BEREE OB, XTI N 2H% T, SHPHENZDLON 16D -
72 6BITHT—F VT 7L — 3 Vﬁfﬁﬁﬁ’éh Elﬂ%élzujzmsﬁﬂﬂﬁiﬁﬂﬁ%f%of:o MR 6 9%
D2HTHIETE 72, [F&0] HBWFERNE, CDEBIAE. DA B A RIS TR 2T
bbb Z EDLroize /NETI iﬂk@aﬁxﬁ@&u\ REHLOIEB DD 5% &, EFEISEE 2
HLETHRANEDEVDEETRITH A,
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O-5
INEEIEIRTE WPW JE(REF(C BT 20 EHERERF

Ol 52
BIIRIIpgfle  IRR

[%H] Wolff-Parkinson-White(WPW) SEGBERE Tl U BEMBI OGP0 255 |, ZZRIEDEIIZR D 5 5 .
AR DR MEG PO PN - & U CTREBIEREMT (LA strain) G H T % & ity S 4L, WPW S fe
FETH LA strain FNTIC X W AEBEAMET L TWA I ERHE SR TWS . LA L, IERENE WPW
IEBEREIC BT 2 Wi T,

[HEy] 4l EREwErE WPW SEBEREO/NEFNZEBWTH LA strain AMETF L TW A 02525
k.

DG & k] w40 2020 4R 5 2024 RIS ARSI U PE 2 23 L, WPW Sefieht & ST
SILOEHE PR A & 21 ) 72 21 B (WPW &) Zxb g & LR #E 55 B & e L7z . WPW %13 type A
310 B, type B A3 11 BT - 72 . BIAFEVEOBRAE: | Jo KPR R IR O BEAT: | 1 {5 AT IR 3k oD it
BUHEERAE L 72 . LA strain TR OB SRR B T 5 UPEGR & GO E 2 i L) F— N — | &
B, 7Ry —HReEEt L7z .

(K] WPW & IEHEREOIE T, WIhoiEd WPW B THBEICRKETH 572 (Y HF—1—:
34.6 = 6.6% vs. 44.0 = 6.0%; p < 0.001, &4 : 253 = 54% vs. 33.0 = 6.0%; p < 0001, 77— A% —:92
= 21% vs. 11.1 = 29%; p=0.001). & 512 WPW #:% & 512 type A, type B (253 U IE#HE & RS
HE IHOBIZBWTHWTNOEIED type A, type B TIRIETH ) Ml FWAEEZRO .
(iam] MAE /N WPW IEBRREICBWTH LA strain I3 ZIMKMETH - 72

WPWEE & IEERICH (T HLA straindHLER

0, > > 0, > 0, IS
S ) HF—nN— Z BE & T—RB—
70 60 20
<0.001 <0.001 p=0.001
1
34.6%6.6 44.0%6.0 9 253%54 33.0£6.0 18 9.2.%2.1 11.1£2.9
60
50 o 16
15 14

50
40 ‘ 12

40 35

30

20 4
20

15 2

10 10 0
WPW EE WPW N3y WPW E&
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OZDE F" 2, BA EY. G v F?, +B T, AE 2. fg1e B=2.
SBHE B2, )8 BFY. %58 712 &% B2, ,\EE %D&z A8 HE? . L BA?
& mE?. BT e’ FiE FTE?. Mt i

VESRRTIC CHRkE  RNEIRWEL ”%%Iﬂ%ﬁ:t%‘ﬁl?ﬁ B

o FUBHISSIE PSVT 1 HARBRL S 2 5803 5o Ube TIEFLIEIMNC PSVT F81E% i 72 fERIIC T
BivaRkz BAGA L. 1 eRi2 0 EPS 558 CTHARAKRE O HIT 2 17 > T b,

Hig: 2L PSVT o AAREBZH SN T 5 2 &,

Jiik 20134 1 H~ 20254 4 A2 PSVT &2l S, 1%Rif2 T EPS % HifT L 72 19 B O B KE 8
R THIICHGET L7z,

RS BT LI H G 16 (0 ~ 48) . 17 BIASHIAE R 72 5 720 ZBRITMEFER 12 B, {HEA R 6 6.
Wil 1 B172 o 720 e REEOEHREZ 3B (LR RRIE 1 H, WRIMERSREG 2 6) \CRd72. 125
ELLEM T OMNEERZ W AVRT14 . AVNRT3 BT, AVRT ® 9 b 8 FlidiEr:72 - 720 EPS
102 H~ 1 10 2 H THifT L. 861 (42%) ICABEIRMEE % 589D 72 EPS Wik AVNRTI f.
AVRT6 B, PJRT(slow AP)2 #1755 72 AVNRT1 #l. AVRT5 #l. PJRT2 BIfi#&7 7L — 3
¥ EAT L7zo BMSEERIE5H EAMT, AVRT - PJRT 6 8 Bk 7 61 % 15 & 720 AEEIRILEIY I
BHEAARH IR S 5 & RO o 720

E8E - Sl AR PSVT o Z# 7R AR IR B T2 was, ABGHTIE MR T 42% 12K
RSB DFRAE L T 7z EPS TAHREIREEOAH B2 MR LNk IET 5 2 & T FLRB OREIRAGE
NS X BRI - HIEL) A7 2B TEX L EEZ N,
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DOHTIIHBNEEDO VL WA TH 5. fENEZE BIRE LTHEHETLZ 2LV £h
ZyciEarru—waBohd, T2 5w, bl BENERN X ) AEREZED., A
BOHATOa Y b= VISHE L2~ B2 &5 L7z, DEB] Hi 0%, 3780 HoMlmEz 2B
WCHRIRAENR 22O, DIREFR L. 37 8 1 HICH#EBEZ Cow EYIR THiA. 2719g. Apgar 8 /9
Wik, AT psuedo VT short run % Z &k I3, MFHMEFE D N -0 HEEHO LTI v IVt a—
VO G2, a2y ba—VHEER DT ISR R u—T 1 7, AT OFEILHA
bih7zdboo, iRk - FE7ay 7 - LEEAR Oz 737 I Y RBEE L, —F. Higl
NHOYTHF T U RBEALDLERIOMEIZ D LI B O & T SVT fR %2 RO 7225,

vyuo— Bk ar ro— vtz l), Himdl, YI3FT > - v yuo—HWkTIZHBERE
Lhpotze [£52] Al - fLUEBMO SVT, $HIC AT 2BV TIE fIEREEZ T Tida » b a— v
LnwZeddhh, HFREOBRICHKG Z E0D 5. [KFE] UBETIIE AR - FURIIAEENR 0 5E 51
BITHBEWR SN THB Y YETEH Y ba—VZE LMo SVT R D &b, Eme 7w v,

I me/e 26 wefm FifBar HBO d 150 Hr 1 oSl
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OB 500, 80 BA. B S, 0% & M08k B, WIS XL M B, & .
W ARM. FH K. GH BB
KRB FEEREEY Y —BReEAR

PRI, LB OBEMISECRICHRT 22 L 05H ), HEOEWEE, hLVF 4 F =V g,
TTV—2a B E D, S AR O 2GR, HERHGEIZO W TRET L7,

R &k 2010 4E~ 2014 4 £ T 15 FEMNCABE L 729 B JERERI T IEH O S (e RME D,
DEZBEC) O EEHHI 2R E Lz, 2R & RGO W TG L7,

g AR ARIZ 9 A, ) BABIRARZ 4 A, EEHINZ 12 ATH o720 9 AN
T 52MEEE T, ©Z ) O 3FIEEREIE. incessant THAFIED 2MHHF % iG1T¢ 3. 96l
HATP ClFREICHE L, MR T & 725 Dld 36l RIS H - 7286K11X 7 » ¥4+ 1 — )b (LAN)
3B.=7=h 7 (NIF) 260 Th o7z AR GRICT L AA = R L7221 Bld -
12D R o 720

FIEFBORRIE, 727 F 7 a—)v (PPL) 9 Bl 5 B, FLC 6 #lr 4 61, v ¥ 1 — )L (SOT)5 #H 0 1,
FLC+SOT 2 #lH 1 #1, FLC+SOT2 %+ 1 5], SOT+PPL1 % 1 %1, FLC+PPL1 5+ 0 f5], NIF1
B 1 BITH - 720

RERE RERNC X D EH ORI RIEIM L TH o720 BMWHFRITOD LR T WIREFNI TR O %H] & PPL H
HI AR AR IR CTd o 70— S EGHRICHER 3 2 0 BHE I AAER TS ATEA L 206 6
B 7 HERN 2 BT B DD o 720 HLBIH LA, AR TR RE 2 3854 2 S . 2 3 & feid
T5ZLTHL DI ZENT 2 LEDND 5.
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o 1=3.RH

OB B, M Fio. P4 sh—
FBIIERAS: BRI

[ 50] AEEIVEREALRE (24 50 % OB IES; 2 AP %0 HEEET 2 ARIROAEIHEZS 2L,
HERFEHIDOWT—ED IRV,

GEBI] 11 22 ABE, RO 3 — Tl NI OIRIES % f646 S . I LE S bz, IR
WHNIAEBIRO G 0> 720 100G 383 0 H, AR 2954g THIAR, MR 13002 PNISBERAAAE L
P A ZIHENO 20mm D5HRK7E 5 720 FESHIMATENE B SN2 <Rl L7z BB 0% <
DN L 72 hS KOG ENESIIARZE 25 720 11 20 HRRICHTEE IS & T ABEd, L= P 7RI
(PVC) B & OFEFrbeth L4841 (NSVT) #2800, HFEI2#A Sz, Holter LXK T PVC 25%.
ZRIPE NSVT (877 Inl, H. K 10:#%) 2o, 7u7F /7 u—VEIG L7, 3mg kg  TH
BLUZPYERLSERI2HHICAF Y LF v 59mg kg ##EA L7z, IR PVC & NSVT 14 L.
Holter .M T PVC 10%. NSVT & 87 [l /HIZIHA L7ze ABRTAF I L F v 2l P & LinH
18 HHIZBEREL 720

[(£%2] 250k 0MIES S & 2 B oA RIE, BEREICAE,. BEE IS X .05 H HEEO W BRI 7%
ENLINE NSVT ICBIS- L2 REMEA S - 720 A F 3 L F SRS EIVEMALRE L2 RE 5 OIRIESS 12 & B A
BRI 5 HH 2GR ERKO—2 & E 2 57z,
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O— e XX T LF 2Nk LTz, YaEFEE I L TR 33 I —REWIZ Mg A 2 5- 3 iz,

HAREIRD GO OHEFEIEAS N D o 720 YLEMEM O 72D ik 37 8 TREE D 72 0 E IR 47
TYIpCTHEE oz WAENKRE 2818g, 77 A —A27 8,9 kT, HAEKD.LEK (X) <HR
109 bpm. QTc > 500msec TdH - 720 HIMHGR T W OARLZENE. MENEE 70y 7EI3ALN
o720 QTe > 500msec XFfe L THBY HE5 2o 7a 7T 2 u—VvoNREZBE L., QTc 1&3F
W R L 72e BICHEETHRAEZIM L, KCNH2 B L OFSCNSA N 7 ¥ b &80z, [£5] W,
RYEGOTFHENOBIZTREZITV, BIEEHICLQTS 2MEE 2 SN, BEWEED R L3
FNZIEFEESPUTAHIE I Lo 720 BRI R E BB SN TWEREIZ, BWEOFRLERD % < FEHIA 2258
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O-11
RBIROEEIITRIE UBERIC TdP LIRS TEFEREMICOVT

OFH E—BR"?, (g 2. & N5, KB BE?. 58 #=?. m)l| &2
VHVBINBRREEREEYY— EESERL YJCHOM YRR /\BiEEsek

JRRBEE~ &ORE % <, 37HKFEO NST TERFIZRO T, £ 398 1 HIZHEAEIR % 20 [H
Hy YPBEKIA ROz a— 1, CTAR 30 % & 0IEK%ZFEDH T, V rate 300 bpm. A rate 300
bpm O i BAHIN % RO BAN LU A, HAERE 2798g Apger8 9o [T I — 2T VSD4mm
LVEF45%, €& =% — 13 HR160bpm T VT L TH - 720 ERICTFHAIZ 2 5 2% 1213 VT Rk
QT KX QT ¢ (B) 396 (F) 340, ML %12 224% HR300bpm T TdP & 7 - 72238 Hb ¢ H 2Kk 5
ke ZD#% 3 HR160bpm @ VT 28k L TB Y, 7IFFar+4+ 777 bokh%26iE, Himl
LVEF KT TI VY 2 Y85, ZORIIEA IOERENE, =% — THIFa 7% % K
2. H#EF9 BNP 2277pg / ml HRNV ¥ —TIROLEFE 48%. Hih 21 ORIV ¥ — Tl LA
0% FTIKT. IV 2ed /77 baBEREMNISEET L, 73450y 2NRNBITED R s
A VT IXiRD T, OHRE D 1L 1k, BNP195pg . ml ¥ TIKF L Hilin 30 BFto 1 mkF12 VSD I3 B
Mo 73470 YHIRTFICT VT IZRE0 T, #BnTHRAEZ 1T L 72 2AEIRIC D000 2 @ s T 5%
ZROT, AROBAEDL T I ¥ YIRS TRABIZTHTH 5,

[% ] BIEMIE Y VT LW s 2EmMIZTNTH Y, A% HR160bpm D3I rate DIEW VT ViR
5 TdP 2% D ARERGHFE L B L 720 TORITFEDLECTE ) BIETHRE D 7 5B O PRSP,
JEFDERE, BREDOHEHITHEE L T b,

JL«, JUL ok JUL«M»M \MJL 1A J\\,JU\\A-'«W‘»

M_\ f\ S f\ A et
o HRE6ORpmVT " HR300bpm VT

e SERE QR

u K 4 | 0.%s
20:42:48 20:42:51 20:42:54 20:42:57

W

L,JW \H/L LA -u Ma Lt :‘U“J ’qu“ VA H\) MU
_ﬁf[\ M B \/\/\ 4

s s bl RIRA00DPN VT e b st n ety
(TdTDS i —|'|—'0.2s—'
20:42:57 £0:43:00 20:43:03 20:43:08
‘J%,IJL/J} pl'l\rJ’L ,"A.J‘*Am J»rijJL-wAILJ/V—,\.,/-AL_,_A‘Q/«J",W,—-AJF-»mlrh ,A_Q_fw\l‘,x_ajrv« A A
l“ \ Vs S RN ot e A ———
m#%@@-bﬂﬁﬁ‘r e N R A e Th e ey
il

20:43:09 20:43:12 20:43:15

63



%290 BANROEZREMER
0-12
INRDFRLEEEI 0O ZICBIF S cilostazol DFRS LU'RLHEDRE

OFELL #1". @K REY . AR BAES. Bif Z50”. RE HN”. £k Jth”.
R 52 ”. ME HRY. BEM BE”
VIERE AL SRR IR, JIEREAS T

(5] BIREAEROMRARIYEEIEI R — R X = AHEAARTH HH, AR TIRY) — FREIROH PR K
RICHED ) — PR EORERD Y. WREZRY FRETOMMAANE T L, PDE3 HEFKETH
% cilostazol 1Z0HIFIEMIER 24 L. BAIZB W TEIREAEIRICN§ 2 HHESHRE SN TWw 5
A5 ANRICSBT B @SS 1 R v

[H] DNEoEEERE 7T Y 71253 % cilostazol DA MM & 4% BT HIICHKRET T %,

[J7:] HRIEHRCTREEE 70 v 712k LT cilostazol D5 %17 - 72/8NE 3 6l SHERL D %4
O EEHET R RS REOREROERK,. NT-proBNP, WE X .0, FEHRLOFE, fxiFs
BTG L7,

DR R] $ 5 BRAGAE 1 rh UL il 1.3(0-9.9) o (LABIZPEG-HT 56 = 85 /0 H ¥k 542 64 + 11.3 /45
N &I (+80 £ 62 47) L7zo F 72 NT-proBNP (& 212(200-16171)pg .~ mL %* & 165(48-5437)pg ./~
mL ~METF U, B3 X SO SR IE 59.7 £ 72% 75 525 = 68% L WINOREF ST E2R L7z, 8l
SIS R Yl 7(3-24) 2 H T MBI OF FFHRIED L h o 720 BIEABDS cilostazol Nk
B TH %

[KiFE] DR EREZE T T v 7128\ T cilostazol #%5-12 & 0 OAEIE I, NT-proBNP K F, /0
IO N, REHHTE 72, NEIRIOR=ZAX = AHAARZESE L7200k 7%
ZUEBMEARIE SN, X5 R IEROERILINS,
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AEBhEMEEERESE (CTRCD) DFRERHICHIT 2 0ERE(L

O/JVH BXER. #2LU . RS BE. tulll =6, HL B T8 7. il 0=
REFIERIAY  INERIFHE

(] 7 b9 A4 7))V RPIDAFNIIR GBI H A G RERE %5 (Cancer Therapy-related
Cardiac Dysfunction ; CTRCD) # 5| X ZFWEEELH . CNEPABEOFHRELEAT HAEKE
METH 5. 4 CTRCD HIELMOLERICB T HE/L. HWZHTE 2 IBEICOWTHRET %,
(5] MBETHAAHKNARH 2TV, ZO% CTRCD 2 5HE L7z 3B OVAEE (7~ FF%4 71)
¥ RPAIAK] 444-504mg  m2 fEH ) 1BV T EEET & FAEE R O 12 FFEGE R & R 5 I
L7z [H#] QTc o EMIn, VI3 2l b L2zKifiFEo R KEMOWMA, Wif#FETco T %
P bz del U CRED 72 (JEBT 1. QT ¢ : 0379 — 0410, RV1: 04 = 0mV, I, aVL, V1 T T ¥ P31k,
JEB 2. QT ¢ :0.382 = 0.442, RV1: 0.2 — 0.04mV, aVL, V1 T T I 5ER 3. QT ¢ : 0448 — 0432,
RVIL: 1.0 = 0.15mV, aVL T T #Fi k) o [E2] 2t b 0ZAkid CTRCD FAEF A SHEET & 5o
F 2R OO EERER A EDONA =D =L B AT ) -V TRAELY I A N7 + —
TYALFREMICRTTE Y, SRMERGEMEUHNDOEMICE 2 7 0 =7 v 7O—B) & % %0
REVED D % o
ZE SO
1. T. Kinoshita. J Cardiol. 2021 Apr;77(4):388-394. doi: 10.1016 . j.jjcc.2020.10.007. Epub 2020 Nov 16.
2. I Ibtida. J] Am Heart Assoc. 2025 Apr 16;14(10):2039203. doi: 10.1161 .~ JAHA.124.039203
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rig)== 77:—1;\ B w7 BECE. 1B Bttt RE BSmE. B E.
8 BF0°

UhENaR NERL YFaEiiaRi  RER

(E U] B S 0 = A 1 5 5 B0 I MR SR TSR R L R R & 72 2 S, W EARAEEIRR 12 & O R AE
PHERTESL 2 L3P, ShFKAITEEZ FRICEAWE SN, LEXT2HEO PQ K% 52
L7272, BEEH ZEREROFAEL G- 7ER 2 R L 720 CTHhdE3 5. BEF] 14mBE. &
KAEEETH > 72, FEMUH, WOBE & BT Uz, MRt AT whA 2B, Y
Bl Rt S M7z, Wk Rk L2 TR R 20 o7z, kRO 12 FHELEXTIX
l1ER=ZE7ay 7 (K1) BXO Wenckebach Bl 2 ERE=®E7ay 7 (K2) 22 LTwd, LEKX
DO—HBIZ T W|EHZD P P2 BoEEMEE (K3) 5o/ LEMEZFMICHERT 2L, PQRERHIX
270msec (X1) B X 670msec (X3) @2 FEMSHERIN, WTho PQIFHIZBWTH PP MK
ERREREIZT—HLTBY, 1EFEE70y 7 L2 L7, Holter LEXIZTH 2 HFHO PQ K 28
MERTE, FRICEW PQ KM 2 % L 7247 123517 5 SDNN, SDANN, RMSSD i3 &Efiiz R L, &l
SETEMIREN R IRETH - 720 [F5E] 2HHO PQIEMOEK L LT, BEAHICBIT S slow B &
O fast pathway D5 AVRIE SN 505, ARANI B 2 R BZEROBE S L2 ORFEICH
T HMEEA . SHBIIRFIIC X > T PQ BRI EAL L 725 A3d 0, AER] o F HEA S Bh 4547
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AR EEPRISENZICRELVCAKERZZ# S SEEEo0Y D
[E¥3 L. RV high septal pacing Z{7 > f=—#l.

O BN, I =282, M a . Big 252, Al 15" Y. &k =Y,
2| wg®

VAR M R \BREL, YRR AREZEERERRNR. YR AZEZEES/ERL

VYRR A T 1 HILE VI —iRkR

[FH] /MR CHD B#12B1F 5 conduction system pacing(CSP) & B 1 HRE T 22 v

[GEB) 14 B, Al S iR GAVSD) (2xF L 7 20 H BRI O FE R— R ILESH. 8 il IC
VSD 1.5z P S I OS Wi B = AR & Jitid T S L7z [RARTHT I Wenckebach BT BFE 710 v 7 545 &
N7 R ICHESER 2 B2 LA T2 EE 70y 712X 5%k E 63 o 2/ S Nz, R—
A A — ) — AR &2 4T 9 BE. LBBAP % ikA 7z,

B & 157.7cm, 1A HE 554kg,

LR : 21AVB, HR 37bpm, PQ interval 500ms, #ifi -73° QRS duration 140ms, CRBBB }z UF LAHB,
V6 RWPT 35ms.

[LBBAP]

1) — F : RV-Medtronic ./ 3830-69, RA- [ 5076-52

15 CT Z Il AE ML I iR 2 B E @B IC30E L7z
iR sheath % 12 shaping L C. RV V) — F & JEE PR IC 33 S &7,

QRS duration 117 ms, V1 RWPT 82ms, V6 RWPT 67ms. -0 & ) V6 RWPTIZIERE L TEB D,
RV high septal pacing &% 2 H L7z,

B : RA 05V  04ms,RV 05V 04ms, impedance: RA 570 Q , RV 817 Q

(% 52] ARIEHFITIZMAKE, BEARRRIIEICHE S CERROB WM. MHE bz &2 X 5 E#EOH
FRASH > 725 screw in \2fE 9 impedance DK, &L 22 EICEERELZIE L7,

[#&5E] IAVSD i ERERNICXT 35 PMIICBWTLRZEL 72, /NS CHD 1283 % CSP @ Rk 1Z
ETHL, R ERTHLELRD L,
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&\ RO &IV & A ICHBrcE UL, A ML AR L EZ S,

(4]

HIARA=F I TIRAREHREEZFHIL7:, # 7Ly b, #EWEE, 7783 —, <742y b7
7 B X O standard donuts magnet. &l 8 i,

(5]

BEFNZ 7 5R7223mm 7 ) v T &R KA ELAAE DT B3 2 LAk S 7 ) v TR B
(5 2]

D 1~ 2clips: #mEiE~ iPad (489-236 ' 2 ; G) @ 3clips: F—AKR—FEWRXT 7Ly b, T2
) —, w7 Ay b7 v (430-1080 G) 34 clips Pl L : standard donuts magnet (1300 G)

TR AT, 23mm 7 ) v T 1- 20 TE T RE OB A B EEZ25, 400G DL b o i
R0y 7Ly M KRR EE3IDEHPTHREDN D), 77— 7 Ay b7y b EE
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[(Z%]

NR=ZAA=H ¥ Ty M REEOBE L 5emfff LTHEAT A L) RSN TV E05, B
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DEHOFIEEIRERBESNICHITSD. Ny R7 v T T 1)L MEEROE
ARG 1 DS

QNI 1E78. B 852, #F EXT
SR SRl EERESIIR

[T 5] BEM oMM POTS) FEB I BT 5 B A AT O 3: > W Tl s 234 7
Vo [J7] 2024 4E 12 AR S D8 » HICBWTAY K7 v 77 4V MEEZAT - 72HBER O 9 H
POTS & &M L725EB O data(DHAZBENT S &) 2ME L7zo [RER] EBIEUE 29 61 (5508 11 1,
V318 1), AR HEIE A YLE 13 5% (MU L #PH :13-14) TH o 720 OFARUIEVR K 83bpm(73-90). 237
K 120bpm(115-133). W A i+ (& BAR I 103mmHg(100-109), #2371 106mmHg(100-116), 55 3 1
JE L EAPR IR 63mmHg(60-69). #2537 I 75mmHg(69-81). RMSSD (& EAREE 30.94ms(21.99-46.81), 2 37 k¢
104ms(7.77-1241) T, 13 & A EDIEF T VG I EI S BANRE DT A WE IR T LT b 2 & ASHI B
L7zo [EBH] RIZEMEEEOMT Of Rk EMIETEE L OB LR EICKREBNTOENALR
720 T ORI ZIERN BT A5 (neuropathic type, hypovolemic type, primary hyperadrenergic
type) PEIEEDENIZH L EEZONL. £72, 32DF 774 FITEIHBTIEE SR, —RIYZHE]
RIBMAEGE AL T 258 b % 5 4 TOIAE L BD 70 FEBIOBEEMFI2N 5,

[POTSEE 291D |
~ANYRVW T4k :
MEREORMSSD)

RMSSD
(ms)

757 Dju#iZcontrolEo
AN &R & R REE R T,
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INBICHI1TB5EXE QT IEREIRE 1 IS LU N T IS VERSHDE
S DFRAEICEI T BIRE

OXE 827" 2, o i5—?
VENEBRRAR T YI— XFAHhIS S LAV I—. PREERKY EERRNE

TR QT ERIAEMAE 1 (LQTL). BI A 737 I VFRLEMEOCEHN (CPVT) I3 EB)R1F
BEpe L COEREREIE L, Kl - OEIEE AT 5. L LEIMICBIT % 86/l 2 5 O %
K, FRICREERIZOWTIEHRESIN TRV, T2 TAZETIE, LQT1 BX U CPVT IZBIT 5
FERBHOFR IO VTR R, I MIIER BB ORAAMHERTE. LQT1 DR KB T TH 5
KCNQ1 %7213 CPVT OFENBER FICERNFE SNz 325 9T TO 64 Ao B 36 ATilifn
A TG O IR 64 £ 21 i FERIMBLORNTHET L L, BRIT-> TR EWEA TV LI
15 Ay Kikd 6 AN) 28Tk E R EoEE)KE 35 N, Bk - BERE7 N, Z0OM7 ATH o720 HEA
TWBIFIERZ B L HEANER OB & IR LA BICHEEE 72 47 £205% vs 72 £ 177%. P
<0001)o 6L FOERBMFIETIZEATVYLERED 12 AL EERFAY 13 A, BEREI2 ATHY., 7—
%= CHAE L7728 Gl ) RIS E &R QB 1) ICEREREMHIL L, DI ER L
EBIDS TN S, ERIE. HEOAL S TRERRLYHER THIIEL Tz, LEKIZENTEWD
Jo 2% LTWABIODMELR% A U 3B BIciis s 22|t PVC T, B nFRAEORE
RLEHEOCPVT LB ENTwb, KEEFETH CPVT R LQTS I & 558 - OMEFIEEZ A U 5 0] HE
WAHsbZ L2 THICBETLILENRD S,
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BORAFEZZ >N IFIEGEFERZITV. X QT ERAEIREF 8 B
(LQT8) &ErE Nz 1 61

OF8f 37", Bh =k, T K", E BR¥". Rk HE". FH 18—,
LAt B—BR". S efe T, Bl A7, O ENY. A% 27
DIUNKSERRE VRN PIUNKERERESTRR AEEHT. JHEERAY (EERNH

FEBIE 8 i o AR, NF T AEOFROLIENGS T QT MR A HHM S, BEHWTHAMZZ L
otz BDPWIGMZ T 1AERNIC QT EEZ M SN T zds, EENECRIEZR W &R S iz,
ZDOMIEIRIE 7 EOREIEL %% Lo LR 12 FELER T QTeB)425 / (F)427, B Ffi{ 4 55D
QTc(B)461 / (F)419 L HERIIEETH o 720 HEEHIRZ U THRFEBIZE L L TWizds, 1ERIIR
2 L72B BEDSGEIRIE L 72 2 ESHIBI L. BIZ T 217 o 700 BRI MBEES TR Z 2 TB D,
FERMEE TIROBESIEDREV L SN Tz, RESN TV RO b &5 T 217w, RE
% LR LQT8 o FIIM & L CHEHD CACNAIC #5237 ~ b (c.2570C > G, p.Pro857Arg) 7%
8 STz TR ESITIZEETERIIED Sk d o 7205 BFBSCHAMO BT ERDSHE Sh
72 EDVHIB L 720 TARIC fIEREONRE B L7z, LQT8 X LQTS &4 1 ~2% % i %
FizeBITH Y. CACNAIC DEIETERICL > THIEL, &HMOERE 23 5 Timothy FEMEHR &
LTHIOGNT WS, Ll DAEIHED 2w LQT8IERI S S D X914 ). JHEMRME LQTS
LW SNTEBI O CACNAIC AR FEEDORI TN S RERE Y ARy MIEPRLT
Wz Z LA L 720 ARIEFIEIZDARy bOERTH ), QT EDOFEIZE D S 3, Rph R0 1k
ZERIED ) A 7 3L FRICHERPLETH 5,

10.0mm/mV
25.0mm/s
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[ 5] CHD 12 LQT &0k 2 i I3l Sz, CHD WIEGENEE R AEIRE LT 5 2 LA
HV. LQT OZWIIWEEIC R 155
[FEB) 6 7% 22 2o VACTERL # A1 2A 4 L 72 DORV(subaortic VSD), hypo RV, PS T, 152 HIZ 1.5
DEBE A 4T > 720 LVEF40% & AKX iliC Sacubitril / valsartan ® & MR L T 72,
WEAAR T EFRICHBNREZZ Lo ZHEOPVCHELTBY., 20H%RIZHKM L TdP % 7%
D720 25 O ERAE T RERIZBIE L 7255, %@%%HE_QW@VT#Mﬁ%kﬁ%ﬂ\ﬁ@
X 7 A Ak amiodarone 5 L7z, 12380 EMZHMRF T 5 & QTc 570ms L ERE L TH
) amiodarone % propranolol ~Z&H L 7z, PVC MIHKHIARIMEZ 72 5 728 ECMO E A & #at L 720
Propranolol FliG% D TdP 2SHIL L. mexiletine ZBIN#%. TdP &#H L PVC BB D A L 72,
#4912 nadolol & mexiletine @Ik & L. Holter LXK 132 M PVC %5453 PVC B 14%
i ’C(F&Q L7zo IR TR RIIFHETTH 5,
[#% 5] AIEHCIREAERTA S QTc 500ms BLE LR L Tz, CHD #ifk b Tl X 5O R FH
DA T, QT MR HWET 5 BEWEAIVRKE S Nz,
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KCNQ1-G229D KEEEFEZERICKL Y. HFikE QT ERZTRUIREH

OFHETF'. BRE =", A mH' . Bl SR, mE s>

U KIRMIREEREY Y — INRERS - RN, Y KBRERERAR IEER
YOHBENAT BRI

i B

S 2. MEEIRD V. HEg 3Rk E QT EERD, F Fu— vk, #n A
KCNQIL 686G > A, p.G229D [5E. 1 mkE4befanziz. ik 2 2 (WikH) vy — 0B
A HR175bpm : QT /" QTcB / QTcF=272 /474 / 394ms. #x/) HR51 : 488 500 /496, 1 %
4 AR (ARFEFIE) 3Kk HR202 © QT QTcB . QTcF=224 /411 /335, /I HR49 : 520 473
/488, I Ltk L I TROBEIS:, 1 RREV RIS )

7T FEZRD ) LERZ T QT EEfH. &y —.»0ERIER A HR192bpm K QT . QTcB
QTcF=224 /401 / 330ms. /> 38bpm I 528 424 / 456ms. MEPIEFEEEZZ T,

ERFAAA (40 AL B RER) (MR Z RO 725KV & — ECG IEH#. 2Rt & D
RIERED %2 iro 72,
B

A FNIFEAETSIE OB & B QT R A /RTHIB L 20RO THE X (Hasegawa K,
Heart Rhythm 2013) . % DEIEIRFEZSRICIES] % & LR RS S iz, BRBERIAR T, LF
OIGEYEAFEHCRER (APD) 40, 0= APD B3 2 HMRIRFIZIER 2 %, G HRGER
HhRERET LR RIEB IS (Zhou X, Front Physiol 2019), FIIANZFD R O X} Io As P2
Thbo

FimE
H#53 15x
HR71bpm QT/QTcB/QTcF 480/512/501ms HR75bpm QT/QTcB/QTcF 380/425/409ms
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DEHE) ZSH U QT EHEEREE 2 BIo—f : [RREE &I0ERIEFR
ZHRFALER

O &Y, mE MY, TR, /N ED"., % 8", BR kEE.
o R, i &Y. IR E—?. A mx”
VEEERASHERE NEE. JEFERASHERE DEMSHE

W] QT EHEREE (SQTS) 1ZBICEAREIRIC & 5 22RIE ) A 7 209 Fi e MIZTER B TH 5o
2 KCNQL-VI4IM Z 82 %2 43 5 SQT2 &, /MNEWLLEME) (AF) IR - HiAERE 25 ofRik &
BRGHEES IS SN TV 5,

BEBI] A L D HIRZRO7-5 0. TRREASIERERE & L CROBBIZET Tdh - 7225 4 RO IEK -
BNP b5 %2807z, MRIRIGER L7z OERIKT & E 2, BEREREES W L 2L, AAIR—
ARA—=NERZ AT MRIZOAIEIROUEZRBD 2D, 6 &I ¥ v 7/ R=D v TRE
EERE R L7z OB EIE P HEOWHE LA L FED, AF F 7213 atrial standstill Z #2207,
A lead O A TIIEREIEO R EAIIHEE L Z 2. FRNLBEEEAEIRD ) 2 7 b #EA, ICD ~OD
upgrade % BN L 720 MFBRMBNIC L ) =2 Y 7WREE 22 ). WIS AF LW L7z ALOEM
WELCIE, I PR 707 ) RS EREIR. 2N iR B X O RRHERE & o A AL
BRI,

[#%2] SQT2 TIZMEATHED.LEREAEICT ., atrial standstill ~N\OBIFHREGE I N TS, REFTD.
TREREAED TR TH o 7225, @I AF 2585 L. WA A S 3B 2 DR R IK T 29RIE S
N7z SQT2 OIRHEE T, LB EIHEIT T 2D T ICEE T 5L EVEH 5,

I
dniuni
s
Sityac e o e
e

25mm/s  24M:HU7h  RRHTLHA : 15

<SHE k>

1. Horie M, Saiki H, Aizawa T, Kato K, Fukuyama M, Makiyama T, et al. Congenital Short QT Syndrome —
Review Focused on KCNQ1 p.Val141Met Variant —. Circulation Journal. 2025.

2. Sarquella—Brugada G, Campuzano O, Iglesias A, Grueso J, Bradley DJ, Kerst G, et al. Short QT and
atrial fibrillation: A KCNQ1 mutation—specific disease. Late follow—up in three unrelated children.
HeartRhythm Case Reports. 2015;1(4):193-7.
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IDE A ZZ24EIC Brugada fE(REF L 228 L 1 261

OfF ML . IVEZ—"7, X BT, 5. #lE =, Tk BEH.
B BEAY. B

VEEA TR TR, PIBARESSRERERE IR,

CEIEBSRRRREY I — AT (NS LI~ HEER AR EL RS EESE,

VS EERAFEREREY I — RO

[1Z U i2] Brugada SEMERE BrS) 2V/NEHICEEEAL T 5 2 L 3Hi72HY, AOHE TH A (miEREE .0
BEAEIRIZNEAPSHEBEINL D5 . 7272 L BrSOREITRICH L 2 MRS Twi
WAL DL . ERI] 7. FROBMEZ TLEREE 70 v 7 (AVB) 248 S, Holter L&
M CEB) R ORI 2 D72 . PIIERE, PR - QRS R OIE RS D S BrS 1M 9 (R38R E b %o 72727,
Coved 8 ST FHFHDLho72. b Ly FIVEBEMRET, HR 250bpm DOMEIADHEIR SN, Y
WNLOEHHIEZWL, S Fa—, 7L A4 = FERBE L. L LIGEEZEO.LCERT ] M A 25
D, BrSZEEVT L A4 = FeHik L7z, 2HIC7%H, BEEZ Coved B ST LA 278072 . EIRFH
FRASCSCNSA BT DIFH/NY) 7 >k (SCNSA ¢4297G > T, p.Gly1433Trp) % [F%E L 7. HEAERDOFE,
TVEREIRE 1B AVB 23802 W 2 ANICH R U XY 7 ¥ b &R FE L7z SIS BrS, LEHH (AT)

B L7 F FO— NV ERIELF =Y Y RBB LAY, EHIC X D ESICAT BFER SN 207
O BERTERICMAZ IKr SIHER oH 2V ¥ a— V2B L2 A AT 3H S . S5%05EH
AT H7 7L a v aFERKL, VI a— VIO ZMEFETH S . ] CEAERO /N
WEZIZBWT, LEMNTEEREZIRERT 2T 55612 BrS OB E 5 ) 2 L&, HHEER
DBHTHLEETH S .

CIEZS]
(552A0fE)

FRO-JL, JUHAZRAAR
IUhMZRImFEE 351 ng/mL
(5528NfE)

FEEE, 7 RO-ILAAR =
IUHAZRIFRE <49 ng/mL
(5528HR8) :
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EERIRZZEICEZE S NI SCNSA BILFERZH S /INEEERIED—
51

OiTIg Af2", B e, Mp s, 6 T, T &, W 2T,
R Y. TE BNY. AY BT, 158 89, WA e

URNKRERRE VBRI DERIMEAR. THEBERAY  E5RENE

o] AR IE X A 2% v B GES CONMPZER IR ER Y X723, BIERIRE ZRRICR A
ENNRAEEREIED 1612 &5 L7z BEFI] 12 M4 ld. —@ME o, EilkEE, Wikd 0.
0 FA%% 36 bpm OFEAFMAT P ¥ 23 7% EIESEb N O T — TOREINUE X REF72 2005
P 7% < LB H RIS B o v 20mm B2 EE O iR & R 7o BRI SR R SE BOS I % < BHER
MRI Tl IEIL 2 22 o 7225, BEBHEZER ) A 7 A3 < HEEL RS Al 2 47\ SR B CE B Al
W & B0 L 7ze AT ISR M ORI Tl S I M e W & 2R L AR A B LS OB
V= FZRELLD, R=Y Y7 TET, LEHFILORETH -7z, Mitkd =2 v IR0 M
AR O N7R5, 2 AED S EMEAY E LIERE S ML L 720 IR, OB #IEDO R RRE 2175 72
LAV EERO BRI ZE B SCNSA 1¢.3823G > A (p. Aspl275Asn) & AR A & RIZE L7, [#5]
AAEB DM IE B X VDGR IZ. SCNSA B FERIZK S EZ R bz, KZERILSSS 2 DCM
DK & UTHE S, 1980 2 ORERR IR T R A BEIRIEE (2 2 72 HE B R L2 TH Lo
WIEDO G S IZ Wb DD, AEIESSMEICHEIEAL L2222 E 2o 72 eI B E TE v, /N
BT AN DRI & REEO PRI THiTH D ASRE B W RE O B AR R /N B IRAE
BIOENZWZ2E 25 L TEELRREELEZ 5,
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RYR2 SEEFER (54124N) TRE SRR EZ U I s EH|

oNm BF", ZA B, garuF’. tBFE'. XAR XE". e 2",
BHEY. "Dk T, ke 5% BEM R, BiE B,
e BN, £ ). B R R R, B B

VESRIRIIC SRk BEENE. JHEIRIC CORE RERNE

A7 a7 I AEEES RO ST (CPVT) IGEB LR Mg 2 b L A T/NEINZE LS4 EIRTH D
CPVT D% 60% 7% RyR2 AR DFEREEMGE R L T 5, #IV T T AR ZIEFRE (CRDS)
13 RyR2 BIZ T OBREERERIC L > TH SR SN AEEEAERE LTHESNTEY, CPVT
ERBRICOEEAEIRIC L 2RREE LTS, LA L&A 5 CRDS I Z0HHRE <2 B £ 47 O FE XTI ar
RE2ARLOLWTOBIRZIIIRETH 5, & 512 RyR2 BIE T OMEREHEALL R L OB#E SR S
TW5 0% RyR2 BIZT ORI DEMTH 5 OLRPERINTLERAHOLR L L THH
SNZBMNED TIE R\, 4 CRDS # BAAEFMAIC L 25527 a b 2 — Vil (long burst,
long pause, short-coupled) X 2R [A] .0 BT & Z D2 1EZ O SOS (QT e QT MR &l )
NOBWT B HEPREIN TS,

RyR2 AR T2 (S4124N) % & D KR T, sBIEFHEUNC CPVT L 2Wr. Wil AN OB o #F 4k
ZHBRIC, BAEBMA T CRDS 2R SNz, R 2 RKBIM %2 5 L2l e 6l 2 #2857 L 7272 0 s
ERCE

1) Julian O.M. et al. Provocation Testing and Therapeutic Response in a Newly Described
Channelopathy: RyR2 Calcium Release Deficiency Syndrome. Circ Genom Precis Med. 2022
2) MingkeNi et al. A Clinical Diagnostic Test for Calcium Release Deficiency Syndrome. JAMA 2024
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INBERD S D EREEE T 2+ S #iab 0 ZMAFBIROERICHEZ L 1 61

O MK, /8 Kt?. Bl 7", &I 5", R EA’
VBRI CoRk BEBE. VARSI Uy THFERAYEREREY S — INBDER

BT 38 B . 12 I IR SRR IR D D LR S S sz ROk 2 D |,
P D FEFEREVE LS AN & 2 MR OB MG 2 & &0 EMARIR (VA) & #EE (R) 2o 7.
VA I LT, ATP 84, BERr#E BB), 7L A = FIdER), YV K24 >, YVEF I F(DP), X7
)YV (BD) 3R D Y, AR TS - 7228 DP THELL 72 . 13 &R O #IZ T T RYR2 & & &
MZAFIIMM 2 L. 14, I5RICA T —T VT 7L —3 3 v (CA) ZAT%\, L MBE & TREZ e L
TR . 7 34 1y (AMD) %) T DPM & BB Zikfc L7245, 17 i LA IZ B A . 22 kg1
AJRBET 2 2D CA TEEZ BN SN2 T, FEHCHH#T .

BMIFICHETHRAM L, BRFEISHEH%E SNz LEME D> HFRESN2%D VADHIZEL , PRELER,
AMD, XZ783)V, BB Ta» bu— 37z, ICD fiihs , BB & & EHPUOAAERE E BD THE S
NTW5 . 3 ICEIZ T FHIT 2479 &, Wiy/NY 7 >~ b O SCNSA R222Q ARE S 7z . ARZER
IFERBRIER T, VA LOBRRRIK T DGR E DB L |, Na 7 v A OVIERTEEDY VA L.ORRR DU 2%
592 2 S SN TS . NEHID SO & M O B TE VA OFENZHEER L ZIERIA, 20 4
Db oW 2 CERIAF RN 2179 2 & T, WE & FUNIRIREE O FUSTEADSFWI ] B8 & 7% o 72 BRI
FEBID72OWET 5 .

3CHR )
J Am Coll Cardiol 2012;60:1566-73.
Heart Rhythm 2012;9:1681-88.
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SRETABIRBE? 7L —Y 3 ¥ TAR U RiE R D EEE : TBXS
EREFHI

O 1
MRSl T ERSER

5« TBXS BF B RBEER OB EAERE K5 NEomERL.OEME) (AFL) 372205
FRAEREE 2 SLBIHE L 9 %o

FEB : 3 i Ve o RHI AR S TR 2 F840 X 0 TR 16 SIS REIR R — 2 2 — A i E, BI1x 398 1 El
2640g THIAo 17 100 18], 43 2 7% 80 ] 45~ & 455 % \2AR IR b 3HE, 90 1], 430> AFL & 59 55 % 7%
BAllE) CfEE L7225 1 2 CTHE LI T—T VT 7L —2 3 v & ifT.

THR <y ¥y 7 TR - IRBMIZZ L L, ERABEIEEEIRIEE O CTI KA AFL 2 %, =
PP - PREHIRBEES (CTD (27 ay 754 v a2, MoMEinE#Es sk,

itk A MR L7225, 3 HBOLEM T 80 M, 45 DG ER i 2 il

Z5% . BOGBR— B OEREM -4 AFL > S E AR L v ) B 4 2 iR 2 7R L7z,
BEFHAEZ T LR E S TBXs F v v AZER 245 L, MYH7 NU 7 > F &8, FwmKIE
TBX5 & 2 5N 5%H, MYH7 DB EIVRIB I 7, TBX5 B#TIE, CTI7 7L —3 3 Y I
IET ISR SR L) 5720, Witk OTFREREG & B 2Bl EETH 5,

Fan TBXb F vt v A& £ (+ MYH7 7)) HoLhE CTIARA A AFL IZH L.CTI T 7L — 3
VIIARTH 57205 WRBICHEATFEELE L, SEFNEIZIS U7 + 0 — RO LB R
sz,

/ g Vs opm
10. 00mm/mV 25. Omm/s H50 d 100Hz EHEMIR : 6chx2 10. 00mm/mV 25. Omm/s H50 d 100Hz
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$20E BFIRLEEASIES
O-28

EFROBRETRESNEIXAVU—-RL I« ABFFIZA O T « — (Emery-
Dreifuss Muscular Dystrophy, EDMD) @ 1 k%

OfeK RE
JER A TR

[% 5] Emery-Dreifuss 52 2 + © 7 1+ — (EDMD) (ZBI&EiHHE. M T, MzEpEEs = e
T 5 M BIREFRETH 5o FIDEEHEIZRREE ORGP RERET 5720, FHIZH L
RIGEMEDNEELTH L,

GEFI] FROIERZ COBREF ZHEM I, BEHNIIZZ LEERD 11 %588, GERTO
AN & BEREE 7y 7 28D, RV ¥ — L ERXIZ T short-term torsade de pointes & il
LSRR S N Tze U AT S0 B 13520 e 22 o 720 MY CK G LRI L E 572, —
JiC o (235%) SHEERIEE 70 Yy 72 B RE L. R— R X — AR R I OEME) % AP
LC3MOAT =T VT TL—a rEZFTn5hEW) FERERAD ) . FKRMEEFT VOB R R
FEogtb iz, BIETHITIZ LY EMD iz &% 2 FEL.EDMD L2 L7z, X #3EEZ 2L,
BEB X OB ERER . FmE B X BB PFRES & %> Tz,

(€3 - )

RERIITHIER RN & K & OMRERE L2 RIS M S 17z EDMD 3ERRMZ RS R E <L 1R
HELCBWTHOEELRAEIREET LI LD L, FRBHZ IHDEBOHC LIFICEHTH Y.
DR DI 2 v & U722 & RIER A PRUE ST R TH 5,
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$29E HANROEBFRAMES

0-29
FRIVEIREZ EZLKICEICE > o, (BEMHOZEERRRED 6 MR

Ol 3R T RAN?. g =Y
VEEAFEFIHERRE JVRR. DHITRENEIIRREE BEEETYS— INEH

e O EEA A (accelerated idioventricular rhythm : AIVR) &, {A#AA L D 10-15% v
FHRERTN EREETL221340 %L, ZAIREMEELZ L DVHEEE L2V, L2 L—HTI
SEGEVE & 72 0L BRI EE S EDIE S TS F MO iE  (tachycardia-induced cardiomyopathy :
TIC) KXELZ DD D, G, FHROBMZICL IR S, TIC 5 L7/hNE AIVR Bl % #EER L
720 FEBNZ 6 AN /NFRR 1 AERF O LB RIMGS C/O0 %L 130-140 45 @ wide QRS #iff % fafi S v
Raza Uico BAER - FRB IR FEHZ <, BRERDBD TV r o7z, RERGERKTIEL
%0140 /57 OB EHEEZ D wide QRS #1272, WEE X M CHE.OILK 2D 72, LTI —T
1$ LVDd 402mm (116% of N) &#iKL. LVEF 48% &K L Tz, ABEfEd 24 Bef.LEM Tl
DA% 176239  HD 9 BT & A EAVLEFETHMRANIL 157 HOATH o720 TIC ZFRIEL - &
EZ. PUOAERIE LT L CHIRBIREN R Z5HEi L 72 & 2 A, Ta B C#FAA Lz 27207 L
NAZFEZEALRFICHEBLTWS, AIVRIZ—RICEMEE SND05, BHE»OFHRT 5 & A%
BIO X ORI T 2R 2 & 05H ), @Y RZW L ERIMADVPULETH 5o FROIEMS 235 1]
FERACHFG L bEEEEZRET 5,

i o 1 1 [ il (e [
4 18 B A e A e e L A1 L et A e L e ot iy | B U S AR [Sims L ARl |
AN LA U A I Al i ame NP AL e PSSP o7 T | B il - [ |
AR EAR A AlLLA LA A A |/
i VR W . U Bl
|| ALA LA 5 e AL A A
il e | i i
AlA A JU \ /A\ / VA A /)
eEEE A T B T R b i i mal a a  mt a r o S RS b R |18 i
ST BRI IS NS SRR R S e RN e o EE) IR S EE e
W S i i WooW V5
i A AL AL A Al
I Are e e e ey L . L -
A A ' A ] q A 4 A i 1 ]
e S | BRI R | I |
LR IR AR A 2 e A Pt A T A e U U L AT o e T~ L
VLTS S i ] et V7 R LSO AR i
i | frh uiiEY /|
J\\L’Wf\“‘f A e 6 i i e B i | R o e A | e A e e st AR e A G 1 | e A |
_ W W W Lt U LN e AP e e M L el L et e A e L
i Ve
i LR
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#20E BANRDBEE
0-30
FRDVEREZRA IV -V ITBEDFRN QRICOVTERS

XIS

Oty mw&". &K EX?. GrBEAY. E Z=Y. 54 B8, KU ZEHS.
REA B2, A% ESY. 48 . E A" BN sk,
FrR #1777, 88 5", BXCEY. =Y. Elg rg"
VEINRREEEEERE T Y I — ERL YETTRREEEEEEET I — ERL
IS FERAZEREEEYI— /NEDER. YEERSRRREtEYY— NEEESEAEL
VYEKYTEBHT Uy IBEEE. YT EFSRAM. VBRI IUZ v,
VYEREMTFHEZRR. PRABEIEDIU Dy, VLEBRAREZIHERR  VERL.
WEBEHEEESUNEUT—Y 3 ViRl P EBEXZEZEMERE  JVBRL
PHIMETI C CEmke VBERSER. Y| TR EEREER Y

Q PIF BN TREFE, AMEFEICB W TEESN, BP0, OHELZETERELELRD ) b,
FRODEMRES 2 k2R EME O A4 54 2Tk, OQV5 < |QV6E T2 |QV6El = 05mV. @
IQ = 05mV (III 721X aVF) % [EW Q] & LTI REFFRIZEIF TV S, 4RIk 4 1354
M A SAE GG O 12 FHELEX O KBBMEN 2 b L1120 BV QIRICHE T A 0Ek0 S0 7 4
FRGE. X0 YRR ERT L L e kAT

[5:] EA 0 EiRs CRigk L7/ 1o 10 1 © B #, &1 30,256 440 12 #F3E.0FEIK (Filer off) % AT
QEZRAT S L &I, LIRiF 4 Ak L 72 Filter On L FERI O IEF IEHEM & 3 g L 72
e 58] FREFECIZSAE - MIICX 2 QUEEOEI R o 7225 LM EREE CII BRI
WIKE . BRI TFIZB W T E DM AR A 5 72 Percentile fHICIEH T % &, K%4E JFRICHT) T
1% 99~99.8percentile (1.100~1,7500) TO05mV ##z 5 ERHLNERD, BHATOIKETITH
TR SN A REMEDSR 172, Filter on-off DD 5 1%, Q & Filter 12 X 1) 15-25% 55 %
ZT T, TNOHORRE S LI, B QIRICHT 28 L Wil Z FEER T 5,

[E5E] BATOIETIZEV QIEZEAICHIB LCTL I ) WREMED D 5. S24E, MY, Filter £ 1% %
L CEUE % 78 L7 72 e b 2L e 2 Mg 3 5 B D 5o

EWQEICET 55T L Wi EAEDIRE

IRELHE | HMEESD | 3—FNo. FRRAR

(2019AR) A 1-4-1 | |Qvs| <|QVve| THA 2 |QV6|=0.5 mV
B 1-2-6 |Q|=0.5mv (Il £7z1& aVF)

WETER | MEES | 23— FNo. FFRAR

A 1-4-1 |Q|20.7mV (Vs £7-ldve) (NFELEBLR)
lQ|20.6mv (Vs £7zldVve) (hEEEF)
|Q|205mv (Vs £7-l3ve) (hELELF)

A 1-2-6 [QI|20.7 mV £ 7z1&|QaVF|=20.5 mV (UNFEE%)
|Qill|=0.6 mV £7-1%|QaVF|205mV (FE4£EF)
|Qill|=20.5mV £7-1%|QaVF|205mV (FEEXF)

772 L. Filterz{EA L 72 0BRITIE. QFEEH15-25% 559 52 L x2ERT 5,

*BFRORTHY, 5% RIODELHY £7,
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O-31
BT OERIDEIREE DRAER

ORIB B, S8 £—B0. KB &, TH 6. Py 2088, D08k 2. PHHE ER
=H BE. 8 HiHXk
NBERKSE NERZ

BT Tl AN (DUR/) - gl (DU ) 2R e L 722 R0 D B IS B WwW T, afic 12 35
LB ELERZIETL T 5be WAER 5000 N2 B2 58 AL SR E %505 MAKHIIRE
TYIMEEINTES T, MERTEH I N TS, 2021 ~ 2024 4F12/8 22920 A, W1 22317 AH3
ML, BERZHRE (=EREMZZHE. LTHER) 3/h704 A (31%). #1334 A (60%) 12
DIFo 720 MAEEZ A S FHRE 2o 2HEIINFAE15%, TAESL%TH Y FFITPRAITE W
AR 2R 2 O 70 /N R TH 72125 R S 7z ASD8(0.03%):8(0.03%). VSD2:2, MR2:4(0.02%).
WPW11(0.05%):13(0.06%). Brugada %E\» 1:22, QT ZE £ 0 : 6(0.04%). D EEREZE 71 v 7 1:14(0.06%).
LI 30(0.13%):60(0.27%) 7% EAS ARG E 7 B —T5. B B 0HEE 1:20(0.09%) R G M 71 v &
39(0.17%):40(0.18%). F&ME: T 9% 17(0.07%):80(0.36%) T ZEH L INTH Y . BEFED % < T4 &)
ESINTZEHEIZ/AN061%. H149% TH - 720
(R55R] B LT O AR DB TR IS AR I IR 2 700, LERZEBL TW5H 2 E A
HTHHREMED D B0 DHEFETOEEHE INTBY, EREMOEHLEIZIES2ERH S
EHHIBIL 720 RO 2SR ORI, TY MK B 7 — 5 —uE L, K e Ak
DOFREEAL, RIRBI T A DR TH %o

2 3k

1. Iran J Pediatr. 2013 Aug;23(4):445-450.

Efficiency, Sensitivity and Specificity of Automated Auscultation Diagnosis Device for Detection
and Discrimination of Cardiac Murmurs in Children

2. Am Fam Physician. 2022 Mar 1;105(3):250-261.

Heart Murmurs in Children: Evaluation and Management
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£20E BANRDBERFIER
0-32
BNRICH T D 0BRREZOIRIX L {IHEE —HBH TORERD 5—

Ofd Bth. Kt =, B &, =2 —. FH —
BRI UECCHEBEROEREY I —

[F Y]

LERBRZIIEETEBINTWASD, Ml & IR EH =D L. Sl FINNEOBLIRZ

L. BEETORY MAZEET 5,

(5]

2024 4E 11 A2 5 2025 4F 1 HIZH T, BN I3 HE LB A, BRWES. FNEFHESERESIC

B A2 R LIS 2 45T L7z F 722025 4R K 0 ALy & L 4 PE T2 R Lo E b IT-

726

EES|

BELZBR 13 7 Hisk» S & 21572, 1 KSR LR L T b 0I5 gk, 2 kK%

RERL TVWD DI A Jiax Th o720 MR (FARATEMSEE ) TEAITRE 75% (X5 A 4.0%.

X5 B 34%). 2 RMZ%2% 809%. 9 B 43.7% M AEIGE IR EZ 2T 720 PRI A& E O Mg,
TIEHEFTAE79% X575 A 24%. X5 B 56%) 2 IRIRZ %755 44.6%. € DEDOBHT— 5 13 % h > 72,

[4PEDHLD HA]

HEDIXHDERZZENTWET H720, LAam & EEE L, YR TOLEKEZ MR L 2 KSR E

ZPET ARG A EA Lz 2024 SFIEHEFIRE B DI H 72 % (735%) A% 2 RIS H T - 7225,

BAED 2025 FEIEHEFTRE 150 DD H 101 44 (67.3%) &2 1) 2 KBRS H OEINZHF G Lz,

(it

FINEOLEKMSI T IEE R TE IR O AT 0 X580 S 720 YO HUY) LA TR SR E DK
ELEEZED, SHROMIBOMBARHSE TS5 EE 2L bNT,

| tEdH LRRE (3R | 2 (EmEE) |
A | vERERE DR REE WD
BE
A0 l |
0 | % (MNERE - ERBHAE) SHE (A BHE]
&
553
[AEHJE] 2)\*?1:?/\ \ 7,24 .' b = B g -
(B#E] - [AHBE] $EEISRRBORREHE e R
|| EmmE DERDAEE MR
BE | |
0 1
7 ] 2 (NRRE - BEEEFE) »rUE (A-BHE) \
}i l SREA2RIRD DG E A U
I
] MEC b EBEBOERLY & — (S | 2RRDOHEEHFE INREBREMED B EFEEE S
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$29E HANROEBFRAMES

O-33
FRIRICH 1T DHIFEERFROOEEES 1 IR RORFHEE

Ot 11" 7, |F 27", EX MR BE B2, Fh &, BL CEF"
VRN SOl VEEREE. YREAREIERS JRH. RBRMSREHR

[;Ibﬂ

DI TIRAR OB 1 RIRZ OLEKIE TN TNEERGEIC L 2HHE (Y IV F =y 7 ) B
frbof, HiH SN RE KT TR 2 KRS 2 22T 5. BUTO Y A7 L TR &H &5
RO FRIZ—EDIXS D EIDFAE L, FEEHE U THEERICEMBHGRHRD 74— Ny o
EX T

[H]
KB B B AU OHIFE R 1 2R, Mt BB X O ORSEHER 2 a4
[751%]

2014 75 2024 4F BE O SERCDIBIGS AR R0 7 — £ 0 5 1 kg iR, LB R 2 120w T,
PERTRN ORERSHERS . #5 TERAT (CHIFBES NG 258 10 4EoR 10 ) & BRRIEE Rl ﬁ-awi*?l‘ﬁ%ﬂ‘l,f:o

(6 5]

41 25,000-30,000 L E R 2 Bl 13-16 A 1 Ad 72 1) 500-3000 7% &8 L 720 MEHHIH o 1%k
B2 i =133 44%(range 3.9-5.2%, SD 0.44%, Z#HR% (CV) 10.0%) Td o 7o EhiliBITH72 1K
Bz Al =R13°7 31~6.0%. SD 053-1.76%. CV 102~38.0% Tdh o7z #F & BMER OHLEIZ 2
NZN 40 vs. 4.8%(p=083). CV 25 vs. 20%(p=.093) T - 7zo 2024 4 £ ) ¢ B2 ) il 1 e L 50 4 1
IRBBB 186%(4.6-34.2%). RVH 12.6%(0-29.9%). LVH 14.4%(0-27.3%) T& - 72,

MBI BT 5 1 RS OEREFH IV CLE LT B —J, Il % &) —E OB
X520 &EDRD LNz MEMFWICHERETIE R WA, A FEEANEZREE AN & e L Chit 3k <,
FEIREEHR & VDD % o

RIZBHM RO FRHER
finth

9%

<

<—
e
el
1t
&g
lul;
il

<—

8%
7%

2%

1% =BT HARZAVWE

PR EEED

—

0%
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024  HE
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#2908 BAIRLESAFIES
O-34
SMART — WPW 7 )LV X L&

O —7&"? iEﬂ fE—BA". K ®EF" Y. A L BV, SH Q.
PN F%fm I ED . KB B
DICHOMRRE: IRIEREH. YSERASRR JRERSEEYI—

[55] WPW SEMREIC B\ CRIEER (AP) O & 12 FEOE R, SHENT L2 37 7L —Y 3

VG IO TEHETH S0 MEROT NV T X LII/NBBITIEFEEIZZ LW ER3% o 7225, 2025

412 Heart Rhythm 58 THEME S 72 SMART-WPW 7V Y X 2036 2l T/NETH s ek
ERTEMEINTVS,

[B1] %k CTHiAT L72/NE WPWIEBERED 7 7L — 3 3 VEFICHIF 5 SMART-WPW 0@ &%

Tﬁlﬁl—f‘é—éo

[51:]2008 4E 7 HA5 2025 4E 6 HIZ AVRT 7 7L —Y 3 v %2 MidATL72 18 LA T 118 Bl & kf 5 & L.

TR BRBH AP 2L, Ty WL TE 7 64 B2 3T L 720

[R5 5] 4R UL fili 12 7% (6-17). 1A 43.9kg(23.0-69.5). 4 I 40 1 (62.5%)0 4B\ SHA1BEA: 25 & V)

39.7% AR & IR L T 7ze 524 —3d 48 B (75.0%). Bl % & % L 61 1 (95.3%) T

o7z TR AP Tid 40 Bl 33 1 (82.5%) 235 —F L =R F i AP625%) £ ) S TH - 72,

BEIEGHIN & &30 B EAEIEST AP T 97.5%. =4FHIN T 91.7% Tdh - 72,

[Z%] HiETI/HRTOBEERIL 7% I RIE R o7z BT IV T X 22l L C ik % M2

LT TWABTD, *“/\—iﬁciMEE BN H B, KEDLAMEZHENT 2DIFIEHICHEHT

Hbo

[#55] SMART-WPW 7V 30 X 2 3/NEBICBWTHHEMTH ) . 7 7L —2 a VIRIEICAE %Y —

R R EC Y

- Khalaph M, et al.Heart Rhythm. 2025

SMART—WPW |

100% A Novel ECG Algorithm for Accurate Localization of Manifest Accessory Pathways in Both Children and Adults: SMART-WPW

90% G
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y
60% — e
e in
50° | ] iz, |
A 2 “ 3
o TN
40% :,0“ "0“'
I %
20% X ¢ ,:': >
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10% &
0%

Mvalve Tvalve
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o
x

o
R

o
B3

o
53

m perfect match  mincluding adjacent
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$29E HANROEBFRAMES

O-35

Double Ventricular Response O 2 {HEMEZHIDERIC KXY wide QRS
M5 narrow QRS [CZ(EUT= WPW FE(RE$/)\ 26

Ol S, R EF'. M&ES". MW AT, et B, £l 7587
VERLFERAERR EEEIE - MALKIEOESR, RRETERAY (BB

FEBNE 16 e A2 1+ HCRAEAE SN Z 38E L. oL EMT VI BEO TV & 2 iR
D WPW SEMHEE & B S iz EWHERE G L COARBEE2HLE SN0 h T —TF VT T L —
va v R L7, ODEAMIE (S1-S2=600-340ms) T S22 & ) —o® wide QRS complex 234
L (Double ventricular response). $HIADSFHEI S N7z0 S2# 1 H1H @ QRS 1 S1 By & Mk T AV
EF LEMRERZ 0 LR L E 2 bz, 241H 1 AH 335ms, HV 50ms, Hill 71 v 7 T
HY)EEREWEN LI BEB X OEMRE L E 2 bz, S2 244k (600-320) 374 &, 1HIHIZFHE
(2 wide QRS 72232 1 H & AH 354ms & #E &K L narrow QRS ~& 2L L 7z BHE /Wi BE O B
FRMZER Z A LR AR EREESEn S 2 L. ARER~NOEMET7 7V — a Y 2T L
720 REERREET #2132 Double ventricular response 3 X VBT EIZA BNk - 720 WPW SEfER:
\281F % Double ventricular response (XA H 5 (CCHEK 1, 2) 25, HEAHEMOEHHEIZ L D QRS HIE
A% wide 7 5 narrow 2L T AEPIZ I N T THED LV REFORRT 2 MG LI %,

. Atrial extrastumulus
Atrial extr. mulus 600-340 ms
trial extrastu 600-320 ms
IS1'sﬂsg""" I

600 340280 487 472 472 I _\/\,ww M
ok n Ve N U o W W/ W N

I H,V 50 ms H,V 50 ms
aVR —~~—~~"~~v——v— RA34 — - ! — N— [}
AL — sy RA12 Vi iz

HBp .

B ' }
va S Ao o — | : B4 apm— !
VE i1 CSd TR R I A —. B
V6 10:29: 10:29:15 RV '?‘1 g —fz V2 Vz T 1 fz V2 - VZ'
1000 msec 200 msec 200 msec
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O-36

SRS RRE (CW T 2EEIRE cut back &IC. BEEEEHEH VIV b
U —S5iH %= RAE U Te—6l

OMEEs". W a2’ 8RBT, MW A, it B, £l FE”
VERREFERAR BEBIR - MAGKEOEEN, YRREFENAY (EERAN

BEFI] #iEIRE R 2% (TAPVO) la+2a BB # O 7 BT, EHFIRIE (CS) i cut back &
L CS BB (o) 124&7 8 > F RS2 AT L 72, FEME0 LS (SVT) IS8 LA 7 — 7 v 7 7
L—23 Y (CA) 2iTo 7. @EALLEMEI~O CA % iifT1%, JAM 350ms @ SVT 553 & 7z,
BT @ activation map (& His $T 65 23 B BAEFRALC, (Ol B SR PR |2 Call i U 5 S A B V)
I ¥ MY =8 (AVNRT) LW L7z, CS os D#EFEAT 2 slow pathway potential 25iisk S 4, [
IO CA I X D AT B L, BRI L7z,

[£4] TAPVC 23 5HES % SVT ©% IZLENY T + ) —#H#1T AVNRT ORI TH 5.
AHEFITIE CS os DHIFFICHATET 5 & b slow pathway %A L, AVNRT #%5E L CTWw/z. 3D
mapping system T CS os & X B TE 22 L ITWHFICHEHTH - 72

[#7E] TAPVC 154574 T CS os HSHEDIEFINCAE U7z AVNRT K L, EHIZ=IER S X OB
815 C slow pathway ablation % Jtif7T L1%7-.

Ref.

1. Early- and intermediate-term results of surgical correction in 122 patients with total anomalous
pulmonary venous connection and biventricular physiology. Keyan Z et al. ] Cardiothorac Surg.
2015.

2. Arrhythmic Burden of Adult Survivors With Repaired Total Anomalous Pulmonary Venous
Connection. Touray M et al. CJC Pediatr Congenit Heart Dis 2022.

Common AVNRT
Slow Pathway Potential (SPP)
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O-37
AP-ORT & NV-ORT %5881 Ebstein &M 1 i

OsthER fEAER" . E4A ", T80 Hal' . %8 #3"., 8 RNF". T ",
RNER I
VBEBTN\NREETYI— EESN. YREET RISt I—

GEFI] 14 ¥ 8. Ebstein #%. WPW SEBERE, 4 FREIC.OMEE % 228812 Ebstein 9% & 201, HEIR T
H IR FEBBE L LTniz, BREWICHLODROILRD D, 13X X ) 5iE57&. BiiFo B ERO 727
DRI HIZ 135 9 2 H DA 7 — 7 VAT, » 7RIS X Y HR210 /" min @ SVT $ 1
MATIC ABL @)t L7z

4% 45 H EPS,/ ABL fift. V&S IIE=RIF 6 RHIAITH Y FFAV~OEETT IV & PIEH
R L7223 VAREHATF. VA RFHNEIFHRETH ) .SVT H Wenckebach L VA block % 720727289,
Nodeventricular pathway & # 2 S/, FhED VA Ix B THE., VA Bz EB o2l L 72,
BHIZT VY EOFE L RO, BIEEDR VR L7720 14 F 9 # FEIZ 2nd session ftifTo —RIT 6
BRI O AVAZEFELTB Y., FEVAO@ETT IV Y EOHEKZRDIZA5 7TRHIAT VA {RE
» Y A AOBEBZERERO VAHEE L. ZOBRMBIIRD TV,

[FisE] =29l Accessory pathway Z 4L 72 AP-ORT & Nodeventricular pathway %41 L 72 NV-
ORT %2 5N 5 SVT % iB® 7z Ebstein @ 1 ] % #&5% L 72,

S\/TEP\/A block

A

[ [
e —A——
e

ABL 34

jasLs

m ABL 1
j 2

i{ Abl uni

8| HRA 3.4
B HRA 1,2
Bl HBE 7,8
8| HBE 6,7
B HBE 5,6
Bl HBE 4,
8| HBE 3,4
B HBE 2,
j HBE 1
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O-38

BENGEJEEZNREIEZHS. &hl - 5EICH#: U PREIGEEAER
aBD—Gl

OfgH B A. B FH. 6H F—B8. ZH K. R ARN. & #HE. M E.
LUl EEOKEE. J0Ek B, 1% &, Bk K8
ABREFEREEY Y —

FEBIE 10 %5 V2 TS T WPW BRI ORI D V) 5. 12 FEOER D A PII/NE o 7285,
ATP 5 %47\ wide QRS & 7% ) A S M FERNE S b7z, T E)IFEZ RO TB Y AT —7
VT T V=3 a v ERRINI2DABE L 7572, EPS Tl mE 0 R B HRALIE HissA TH ),
IR B E % RO e v o 720 D IIAVETL Cld 800ms-360ms F TILHH & % 72 i B A58 O IR FE(rE
¥eMEZ % Ao 720 800ms-350ms CT—EHRZE(E T T v 7 #7205, 800ms-320ms CF & 5 E il
XRBOTWz, TOB (ZEREEZ - Tw2728 His BALIZFZD T, wide QRS TH - 7272 O HEI5E
BEN LS TH D L% 2 b7z, Para His pacing Tld AP-AP pattern T®H V). Wif{zEIZEI{zE
gL ZZz bNize 4V 7T L — VAR FOLEIMIET lecho 8D 725, HHNIFR S
mhrolze #EWE LT, Nodo-ventricular pathway O W HEME D £ 2 S 7225, ATP a4 T AV 234
B THEEDOHIL eh ol TO0, MEMEEREEZ DR accessory &% 2 Cryo ablation
DFigtE LS, A7 —T7 VHIECHR SN TLEV—RHTIEH 257 PQDIEEL o Tz
W T & Lo Witk AVEOFRZRD TS, S RIOFENRER & LT, supernormal conduction D4§
M R E 2 ORIRER TH o 7o EE 2TV EH, EHISCEIFERIEHREF ORI D &, 5
I OFAETE R 272w,

800ms — 360ms 800ms — 350ms 800ms — 320ms
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0O-39

CARTO coherent map @ Vector LAT #gE%=;EA L= TPVI fidD SCAI 77
JL—va vl

OR &7, 4k K&, 80 FK" 7. W 3. 85K A7 IR B,
KA AT W s BE FBAY
VmEARR EPAE. JlumEas INEH

GEBI] 7 7 o —UEGE,. OHNBRERBIEMZ, 21 M) Y I -0 33 &8 %, 2EOBT ¥ v v M F
7% 6T, 2 %HFIC monocusp transannular patch % i H U 72,0 PIBHE T4l 2 5 fT L 720 15 4 12HiE)
MRFHEA I L DA O0RERAMIPBEEZE L 2D, TPVIZFET LI L L% o7z, FHEIICRVOT-
PVCIZNT AT 7L —3 a3 v &4ro720 PVCIZ 1 HHEE 05% & A7 < i g T 12 R T Az 5 1k 1
A305m s Kiili T&H 5 Slow conducting anatomical isthmus(SCAI) Z [F%E LB T 52 & & L7z,
DECANAV 2 L. #H T RVOT- Wik 2 DI PRGED< v ¥ 7 %2175 72, SCAI
FEAE % i 72 TARERE AL 2 KW REICHRIRT % Vector LAT BEE %7 7% % L 72 coherent map % Fin
L7z&Z A, VSD /¥y F& RVOT OIREMHIHIC SCAL 28 5E S N 7ze FIBIRERZ TS X )12
VSD 7%y F 75 RVOT O R ui B % FIRBEY L7245, B coherent map Z1/E L 2 B3 & 1A
Hoo A4 VHEM%Z KOCEEADHEY) 2T A 72720, 1RAHOI A4 Y EMBRFAE T22% L 91
HIRBES % 3B L FHEE coherent map Z1E T 5 &LV KWERHINE 2 AKD T4 VIiZk ) 7uy 7 Shiz,
[Kiam] ABID XD %P SCAI 7 7L — 3 3 »IZBWT Vector LAT #&#E % i JH L 72 coherent
map (BB ROWFEILE T2 FRA ¥ FREICHHTH 5,

<iRERT> <54 v 1aEE> <F 4 v2REE>
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Ebstein B IC&{# U= EHMEHEEE WPW [CEREZSBIEYYEYIHER
TH-oTc 16l

O8RZE ¥F—. SH %7, A B
ARTIHSERTY 9 — EERSS - FEIRAR

Ebstein %13 20 ~ 30%(Z WPW % &0 L. #SIBENZEK (AP) 24 LIGRICER T 25605 5,
=R (TA) DR A ZEOEIRIEENIZ X ) HEFK D point by point ¥ v ¥ ¥ 7 TIXFAE & A3
R A DSV, N, BEELBRy E U T h T —TOVSEA S, R CEASE R AP [E
UHeL %%,

17 k. HiA:1% Ebstein 9% & 27 S 1L 6 i WPW BLOER 2 456 S /oo S Ic e T h 7 —
FIVT T L= a Y b, TA6SFEDILHEFAIZ AP % 38, 32 M lE T AP BEW 2 i X iz
HINE 2 WSLERTTF LV EPERE L. SRR TIARMNARIICT 7L =y a 0kt o
720 LB T QRS 2% 2 MZ L LS AP 288t b 7z OPTRELL™ o< v ¥ ¥ 7 Cld, L5
HHRIFE 100 ppm TiE TA4 K (AP1) 12, (OB el 140 ppm Tld TAT Rl 02 fie WU B AT
(AP2) Z 38 720 LR HIEE AT TA 5BHICED 20 TA4 BF LS i BB SR (2@ L
AP ZBEWT LT QRS A ZAL L7zo Hil) T TAT B0 0o s8 i B BLAE A (2 W% L AP2 b BT L
TTFN P LIz WREE TR B 7,

EEELER~ Y E Y I X DB AP 2 AERHICHETRETH - 720 BEBE~ Y E ¥ 7 I3HH%N
B IERIC B WA TEEZE A 6N 5,

OPTERLL™T®™:L>ZEmapping LAO 60°

DB ERERIE 100 ppm(AP1) DB ERERIEL 140 ppm(AP2)
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T# V9 ViiEDDEEETCERTI Y EY I DEMERICEVI—F Y b
R E R 7L —yavhUie—6l

Orex, 7). E2R 7. THERY. EXx w5, I B, 1& &,
S B2Y. FN BEY. ijE BREY. N 7(_ . FEH 5pEY

RRLTFERAZRE BRELFE. "RRLZTFERAT BEREIE - ALKELESR,
VRREZFERAS TJEI;%””PWH FTHEEB SR D Ve VT 52 B0 P T

[FEBI] 30 485 ¢ =R F M $H. Fontan fii#%. TCPC conversion Fi® EPS B X "7 7L —3 3 »
% 5T L 7z. EnSite # i /. HD Grid il #i #t ® 45 B Mapping % 1T - 7. Mapping /1 ® %l 1 T
AT(CL230ms) 257 & AUH#1 D Mapping (2HAT. 35 P CHEEE ] 2 i 72 LA 5 B BE L A B D FE5R
] Fragmentation potential Z 2%, £ MHIEE % Slow conduction 95 IART & HIWi L 720 77 L —
avy—ry MIREMIRIE L 4 555, Peak Frequency X Emphansize @ T4 JE 1% 5% & il
BT IHULDSTRECTH o 720 ST 7L —2 3 VHEfT L AT 1381 L7z, s 5 AT 1375
&N hr o 72 A3 EEALE P @ Fragmentation potential 127 7L — 3 3 ¥ % ifi L7z. S H
Mapping T3 45 FEMEED ARALFEALFIRATFED 6 7z,
T7L—=varYTIEEZRIEY Yy E YTV AT AORRBRPHEZ T ICAED LR ERBESLETH S
D ARGEMERE =Re~ v ¥ ¥ 7 BICFORT 5 7203 RIrEV OB ICHETH 5,
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IVMLAAY MEZRVWCGHREGEIY I MU —14583HD entrance &
BEUVAT—FTIL7 IOL—oaV;BEICRIIU TzIVEG

OFM ZX". 11U 48", giF 15", Al BF". 7% 7. PHE #h—". B8 Ze".
ING TRERV. R Y. D0k s, R B
VERERASERER LY S — NEORR. YHEERAYEREETY S — DR

fEk, WAEHY = > M) =PI SNRD) IS 2 A2 7 — T VT 7L — ¥ 3 V305 P AL
(EAAS) 25 & LTS, ASERD ) A 7 53 572, 2020 4EIC Yamabe Sk~ b L
4 v A MEEHWTSNRT O entrance % [l LK@ E 2 1572 FiEe s Lz, SNl AT
AR I D) T % 1 7 E B & REBR L 7272085 3 %0 JERNE 13 2o EBRE O It & iy D 22
RoOBNEL B L 3% EFRICHTE Z 25, %200 50 REEE L 80 /45Ol % ¥ 2
EICHEDRLTHY, ATP BT MR TRA IR H I M BERIN & & o 700 BN & WA O P
PIAZIZIZE—TdH 0 EE ARG G BRI 2 &2 57 L 4 = FOFHE T IR
bz, BRAEHPMNMATIZF(HGEIIIEFFICH <. VA linking [33BD 25 o 72. LB T
HBIEZ S - THIMEFER SN, HFE~ Y ¥V 7 THIIP O EAAS XA 0 upper exit & B b
N2 IR, AFHAF O EAAS 1 lower exit & b5 HIBICRRD 2o BHARICHBE &2 5H T~
ML A XY FELTD & lower exit 2*5 upper exit % orthodromic capture 3 AT RS SN 7z, LL
XY lower exit % entrance & 3% SNRT & W LIRFRAICEEZ 1T, LA LZ D%k HIADLTH
FEINT=7-8 3 512 upper exit NI THiE L7z & 2 AHKFHINICIE middle exit & b5 HHE
THMIE L BEBOTHFE D EAAS X upper exit IZZ1LL Tz,
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