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{## : Joseph Santos-Sacchi (Yale University School of Medicine, USA)
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How to prepare the age-related hearing loss in the aging society of Japan-Korea?
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Shingo Murakami (Nagoya City East Medical Center)

{## . Sung-won Chae (Korea University School of Medicine, Guro Hospital, Korea)
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—— Theme Sessionl ——

INNOVATIONS IN OTOLOGY
TEES: Paradigm shift in ear surgery

£1%% (10:00~ 11 : 45) $%51HB 10A10H (K)
Moderator : Mohamed Badr-El-Dine (Faculty of Medicine, Alexandria University, Egypt)
Chair : KM @G QLIERY:)

Seiji Kakehata (Yamagata University)

TM1-1/Keynote. The role of endoscopy in otologic surgery: from history to new
perspectives of an innovative technique

Speaker : Livio Presutti (University Hospital of Modena, Italy)

TM1-2. The use of different angled-endoscopes in lateral skull base pathologies

Speaker : Daniele Marchioni (University of Verona, Italy)

TM1-3. What should we do to face challenges of paradigm shift in ear surgery?
Speaker : Yong Cui (Guangdong Provincial People’'s Hospital, China)

TM1-4. TEES in children: Is it really a paradigm shift?

Speaker : Adrian James (University of Toronto, Canada)
TM1-5. Changing trends. Getting more accustomed to the TEES

Speaker : Jong Woo Chung (Asan Medical Center, University of Ulsan College of

Medicine, Korea)
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—— Theme Session2 ——

AUDITORY IMPLANTS

Pediatric, bilateral cochlear implant, bilateral perception, plasticity

#F15i5 (11:45~13:00) $%51HB 10A10H (K)
Moderator : Blake C. Papsin (Hospital for Sick Children, Canada)
Chair : Wik & (R TZERE Y >~ & — e B k)
Yasushi Naito (Kobe City Medical Center General Hospital)

Keynote. Neuroplasticity and Bilateral Cochlear Implantation
Speaker : Blake C. Papsin (Hospital for Sick Children, Canada)

Panelist : #)& ME KHKY)
Akinori Kashio (The University of Tokyo)

Panelist : Joachim Miiller (University of Munich, Germany)

Panelist : Wik %8 (AE T SZEEHR £ > & — o deili R Be)
Yasushi Naito (Kobe City Medical Center General Hospital)

Panelist : #AF  ZEdE (FHIRF)
Hidekane Yoshimura (Shinshu University)
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—— Theme Session3 ——

INNOVATIONS IN OTOLOGY
Role of AI, AR and Robot in otology

F12% (14: 25~ 15 40) (81 HE 108108 (K)
Moderator : George B. Wanna (New York Eye and Ear and Beth Israel of Mount Sinai,
USA)
Chair : #84  # (LIRS

Nozomu Matsumoto (Kyushu University)

Keynote. The Use of Mixed Reality and the Extracorporeal Video Microscope
“Exoscope” in Otology and Skull Base Surgery
Speaker : George B. Wanna (New York Eye and Ear and Beth Israel of Mount Sinai,
USA)

TM3-1. Robots in Otologic Surgery
Speaker : Alejandro Rivas (Vanderbilt University Medical Center, USA)

TM3-2. Application of the Artificial intelligence in otology field
Speaker : Jae Ho Chung (Hanyang University, Korea)

TM3-3. An augmented reality interface for transcanal endoscopic ear surgery

Speaker : A4 A (JLHKRT)

Nozomu Matsumoto (Kyushu University)
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—— Theme Sessiond ——

EDUCATION

Learning tools for otologic surgery; YouTube, apps, artificial temporal-bone models

£1%% (15:40~ 16 : 50) $%51HB 10A10H (K)
Moderator : Rudolf Probst (University Hospital Ziirich, Switzerland)
Chair : FI =k (ORILREE)

Yukio Katori (Tohoku University)

Keynote. Education in otologic surgery and the role of artificial temporal-bone models
Speaker : Rudolf Probst (University Hospital Ziirich, Switzerland)

TM4-1. Online Videos for Endoscopic Ear Surgery Education
Speaker : Nirmal Patel (University of Sydney/Macquarie University, Australia)

TM4-2. Temporal bone Educational Apps about 3D Layer Anatomy and CT/MRI
imaging
Speaker : “PH RE (BEHEFAKRT Rk
Yoshihiko Hiraga (Keio University/Japanese Red Cross Shizuoka Hospital)

TM4-3. The situation of surgical training using donated cadavers in Japan

Speaker : I ¥R (HILKTF)

Yukio Katori (Tohoku University)
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—— Theme Session5 (AR HP—KE&3I)F—) —

INNOVATIONS IN OTOLOGY

Heads-up Surgery: Ergonomics in ear surgery

$F 415 (15140~ 16 : 40) (81 HE 108108 (K)
(Bt =AMy - Y FRAE— - YUy 8o bka&H)
Moderator : Daniel J. Lee (Harvard Medical School, USA)
Chair : K} FFHE (BifFERRFR)

Kunio Mizutari (National Defense Medical College)
Keynote. Surgeon safety: “Heads-up” endoscopic (EES) and exoscopic (EXES)
approaches for ear and lateral skull base surgery

Speaker : Daniel J. Lee (Harvard Medical School, USA)

TM5-1. The Effects of Prolonged Microscopic Work on the Neck and Back
Speaker : Matthew Yung (Ipswich Hospital, United Kingdom)

TM5-2. Endoscopic/ Microscopic Ear Surgery: One-hand or two-hands?
Speaker : Michael CF Tong (The Chinese University of Hong Kong, Hong Kong)
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—— Theme Session6 ——

SKULL BASE TUMORS

Treatment principles of vestibular schwannomas

-Scientific evidence applied to the indivisual patients-

E115 (8:00~9:30) $52HEH 108118 (&)
Moderator : Per Caye-Thomasen (Copenhagen University Hospital, Denmark)

Chair : &l H e (HF SRt - ANEH RIRER S ) =y 2 7
WRKFER R AR SR > 5 —)

Hidemi Miyazaki (Miyazaki ORL Clinic/
Tokyo Women's Medical University Medical Center East)

Keynote. Treatment principles in vestibular schwannomas

TM6-1.

TM6-2.

TM6-3.

TM6-4.

TM6-5.

- scientific evidence applied to the individual patient

Speaker : Per Caye-Thomasen (Copenhagen University Hospital, Denmark)

Value of endoscope, used as an adjunct to the microscope, in improving
surgical outcome of patients with vestibular schwannoma

Speaker : Mohamed Badr-El-Dine (Faculty of Medicine, Alexandria University, Egypt)

Treatment of vestibular schwannomas: endoscopic combined and exclusive
approaches to the inner ear and cerebello-pontine angle

Speaker : Livio Presutti (University Hospital of Modena, Italy)

Management of vestibular schwannoma in Samsung Seoul Hospital
Speaker : Yang Sun Cho (Sungkyunkwan University School of Medicine, Samsung

Medical Center, Korea)

Role of hearing preservation surgery for small and medium-sized
vestibular schwannomas: hearing-focused strategy
Speaker : KA1 R (BEEFRHAKTY)

Naoki Oishi (Keio University)

New Research Concepts for Vestibular Schwanoma

Speaker : In Seok Moon (Yonsei University College of Medicine, Korea)
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—— Theme Session7 ——

INNER EAR/ MIDDLE EAR REGENERATION
From bench to bedside

4215 (8:00~9:15) $52HB 10A11H ()
Moderator : Joseph Santos-Sacchi (Yale University School of Medicine, USA)

Chair © €L H— CILEPiREE Al B R SEAR T HE AR Seom et > 7 —)

Shin-ichi Kanemaru (Kitano Hospital/Translational Research Center for Medical Innovation)

Keynote. Bedside tales from the bench: the dilemma of the basic scientist

TM7-1.

TM7-2.

T™M7-3.

TM7-4.

TM7-5.

Speaker : Joseph Santos-Sacchi (Yale University School of Medicine, USA)

Hair Cell Regeneration and Stem Cells: Historical and Recent Advances

Speaker : K& —% (KHKS)

Kazuo Oshima (Osaka University)

Regeneration of inner ear synapses with novel bone-binding neurotrophin

analogues

Speaker : Judith Kempfle (Massachusetts Eye and Ear Infirmary, Harvard Medical
School, USA)

Regeneration of auditory hair cells as a therapeutic for sensorineural
hearing loss
Speaker : R 1EAN (BEMEFRFAKF)

Masato Fujioka (Keio University)

Nanoparticle-based intratympanic drug delivery for treatment of inner ear
disease
Speaker : Dong-Kee Kim (Daejeon St. Mary's Hospital, College of Medicine,

The Catholic University of Korea, Korea)

Regeneration of the middle ear gas exchange function for treatment of the
intractable otitis media
Speaker : AL (ILEPHEEE, A= BEHERE SEAR T HEMERRRE  JEiREEHEIZE £ > & —)

Shin-ichi Kanemaru (Kitano Hospital/Translational Research Center for Medical Innovation)
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—— Theme Session8 ——

MIDDLE EAR SURGERY

Ossiculoplasty based on biomechanics

$ 1215 (9:30~10:45) $52HB 10A11H ()
Moderator : Alexander Huber (University Hospital Ziirich, Switzerland)
Chair : Wi HA (FEEKRY)
Naohito Hato (Ehime University)

Keynote. MIDDLE EAR SURGERY, Ossiculoplasty based on biomechanics
Speaker : Alexander Huber (University Hospital Ziirich, Switzerland)

TMS8-1. Ossiculoplasty based on measurement and simulation
Speaker : /hith HLT (EAGEERY:  THEMILTAGZER W - ETA%EE > 5 —)

Takuji Koike (Graduate School of Informatics and Engineering, The University of Electro-
Communications Center for Neuroscience and Biomedical Engineering

(CNBE))

TMS8-2. Current state of ossiculoplasty in Japan and clinical factors related to the
hearing results
Speaker : 114 # CREGEESEFRIRT)

Yutaka Yamamoto (Jikei University School of Medicine)

TMS8-3. Ossiculoplasty in Missing Malleus : The Malleus Replacement Prosthesis

Speaker : Robert Vincent (Causse Ear Clinic, France)
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—— Theme Session9 ——

MIDDLE EAR SURGERY

Stapes surgery for otosclerosis: scientific background and clinical results

F12i5 (11:10~ 12 : 25) %52HE 108118 (&)
Moderator : Robert Vincent (Causse Ear Clinic, France)
Chair : /NG Tl CGREEESEFRKRT)

Hiromi Kojima (Jikei University School of Medicine)

Keynote. Complications in Stapes Surgery — Techniques and Results

Speaker : Robert Vincent (Causse Ear Clinic, France)

Panelist : Sune Land Bloch (Copenhagen University Hospital, Denmark)
Panelist : Alexander Huber (University Hospital Ziirich, Switzerland)
Panelist : Brandon Isaacson (UT Southwestern Medical Center, USA)
Panelist : /MG T (REGEEZEFIRF)

Hiromi Kojima (Jikei University School of Medicine)

Panelist : Joachim Miiller (University of Munich, Germany)
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—— Theme Sessionl0) ——

AUDITORY IMPLANTS

Challenges in cochlear implant (expanding indications, hearing preservation)

£121% (14: 00~ 15:15) #£2HH 108118 (&)
Moderator : FEEE — (FK)

30

Shin-ichi Usami (Shinshu University)
Chair : Alejandro Rivas (Vanderbilt University Medical Center, USA)

Keynote. Factors Affecting Hearing Preservation

TM10-1.

TM10-2.

TM10-3.

TM10-4.

Speaker : FEFEE— ([FHKP)

Shin-ichi Usami (Shinshu University)

Analysis of the Etiology and Indications for Cochlear Implantation in
Children with Single-Sided Deafness
Speaker : Blake C. Papsin (Hospital for Sick Children, Canada)

Predictive Factors for short and long term hearing preservation in

cochlear implantation

Speaker : George B. Wanna (New York Eye and Ear and Beth Israel of Mount Sinai,
USA)

ECoG — A monitor for hearing preservation?

Speaker : Alexander Huber (University Hospital Ziirich, Switzerland)

Cochlear volume as a predictive factor for hearing preservation after EAS
surgery
Speaker : Fiffi HE (BRGNS = G EL)

Masahiro Takahashi (International University of Health and Welfare, Mita Hospital)
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—— Theme Sessionll ——

SUPERIOR SEMICIRCULAR CANAL DEHISCENCE SYNDROME

New treatment modality/Insights into cochlear mechanics and physiology

F1515 (15:20~ 16 : 35) #£2HEB 108118 (&)
Moderator : Stephen P. Cass (University of Colorado, USA)
Chair : II'F  ##A] (UERE)

Hiroshi Yamashita (Yamaguchi University)

Keynote. Transmastoid Repair of Superior Semicircular Canal Dehiscence

Speaker : Stephen P. Cass (University of Colorado, USA)

TM11-1. Middle fossa craniotomy approach for repair of superior canal dehiscence
following failed round window surgery
Speaker : Daniel J. Lee (Harvard Medical School, USA)

TM11-2. The technique and benefits of plugging by using underwater endoscopic

ear surgery for superior semicircular canal syndrome
Speaker : I Kl (RALKS:)
Daisuke Yamauchi (Tohoku University)

Special commentator : Joseph Santos-Sacchi (Yale University School of Medicine, USA)
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—— Theme Sessionl2 ——

MIDDLE EAR SURGERY

Classification of cholesteatoma and surgical strategies

F£12%5 (8:00~9:00) $3HE 10A 120 (&)
Moderator : Matthew Yung (Ipswich Hospital, United Kingdom)

Chair : ¥ ¥ (HRFRS)
Tetsuya Tono (University of Miyazaki)

Keynote. From endoscopic ear surgery to mastoid obliteration in cholesteatoma

TM12-1.

T™M12-2.

T™12-3.

T™™12-4.

surgery: the Ipswich strategies

Speaker : Matthew Yung (Ipswich Hospital, United Kingdom)

Introduction to the EAONO/JOS staging system for middle ear
cholesteatoma and the IOOG categorization for tympanomastoid surgery
Speaker : HE P (EIRFKS)

Tetsuya Tono (University of Miyazaki)

Results from the Japan Otological Society registry data set
Speaker : /hME  F ORFGEESERIR MRS =WbE)

Manabu Komori (Jikei University Daisan Hospital)

International collaboration validates EAONO/JOS cholesteatoma
classification

Speaker : Adrian James (University of Toronto, Canada)

Simple Data Entry for the IOOG SAMEO-ATO Framework and the EAONO/
JOS System
Speaker : A& A7 (RHIKTF)

Yu Matsumoto (The University of Tokyo)
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—— Theme Sessionl3 ——

AUDITORY IMPLANTS

Middle ear implant and auditory brainstem implant

1245 (9:00~10:10) (£3HE 108120 (+)
Moderator : Joachim Miiller (University of Munich, Germany)
Chair : ¢ B GEHRAT)

Katsumi Doi (Kindai University)

Keynote.
Speaker : Joachim Miiller (University of Munich, Germany)

Panelist : 198 W3E GEEKRY)
Katsumi Doi (Kindai University)
Panelist : &l 0 (EIBREEARARALR = HYE )
Satoshi Iwasaki (International University of Health and Welfare, Mita Hospital)

Panelist : Kristianna Mey (Copenhagen University Hospital, Denmark)
Micro-structured thin-film technology for the development of conformal auditory

brainstem implant (ABI) electrode arrays

Commentator : Daniel J. Lee (Harvard Medical School, USA)
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—— Theme Sessionl4 ——

MENIER DISEASE
MRI for hydrops/Treatment modality

$F1545 (10015~ 11: 30) (£3HE 108120 (+)
Moderator : Brandon Isaacson (UT Southwestern Medical Center, USA)
Chair : bl #L CGRRIESZERKRSY)
Tadashi Kitahara (Nara Medical University)

TM14-1/Keynote. Evaluation of endolymphatic hydrops on MRI
Speaker : HR=TZ (HHEKT)

Michihiko Sone (Nagoya University)

TM14-2. Is it time to change the taxonomy of Méniére’s Disease?

Speaker : Rudolf Probst (University Hospital Ziirich, Switzerland)

TM14-3. Changes in vertigo frequency and endolymphatic volumes after
endolymphatic sac surgery
Speaker : bJi AL (GERIESZEFRIRG)
Tadashi Kitahara (Nara Medical University)

TM14-4. Surgery in Menieres disease: Retrolabyrinthine vestibular neurectomy
and endolymphatic duct clipping
Speaker : Sgren Hansen (ENT clinic Frederiksberg/Copenhagen University Hospital,

Denmark)

Special commentator : Joseph Santos-Sacchi (Yale University School of Medicine, USA)
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Al ’E Z 2 HFE
FE2418 (11:05 ~12:05) #£1HH 108108 (K)
EFL—F—: T S INCRT PN

NJ1-1.

NJ1-2.

NJ1-3.

NJ1-4.

WA A UHRE)

HEBBE LA FNTFEATOHET 25
W AR ME (GORR AH - B -DEZ) =)

HRBOEGRZEIEE L THRED?
wE L B (ENRS)

Al HifiZ# U /- GRBAS REDHEIHTE
WE A FE UNKRY)

AVY— bR OEFEREEMNE AT E L THAT 2FE
WHECBRA A OUNRE)
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— XJAMTIRL—Yareyyrar2 —

5

36

EEAEmERICH T 2 HEHEERZED New Standard
2448 (12:05 ~ 13 :05) #£1HH 108108 (K)
EFL—F— HH EKR (WA

NJ2-1. HERWME & T OFFEFE
WE A BT (REAKRE)

NJ2-2. FEE%ERAL -HAUTHEESRERET (KHE)
WE KM EA (HERKS)

NJ2-3. EEDERRE
W EM A ORHERIRSS)

NJ2-4. BERBEICH T 2EEE FH—FME - T&MEm EOLHDIX
W W (IERE )

NJ2-5. FE—SBREHAEEAM E L TOEEREICOVWTES MEHFEOX 27/ LBETRE

REh5)
WA BRI GRS > 5 —)
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E2218 (15:40 ~ 16 : 40)

EFL—

NJ3-1.

NJ3-2.

NJ3-3.
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ANEESOBEEERR - BEAFT —Original »* 5 Standard N—

£4£1% 9:30~10: 30)

EFL—
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y— 1 KE —5 ORBR%)

AEFEERICE T 28R ROESE EHIRERK
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R E
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REEEEERNABFHMOBREEEZEHEL T
Road to lateral skull base surgery for young otologists

£2218 (10: 30~ 11: 30) #£2HH 108118 (&)
ETFL—%— KA B (BERAKTS)
Naoki Oishi (Keio University)

NJ5-1. fEEEEERAFEZRIEL T
e IE F (FRKRY)
Hiroyuki Yamada (Ehime University)

NJ5-2. HERAERERNABFHOBEREZREL T
O RRE 2 (R

Akira Inagaki (Nagoya City University)
NJ5-3. BEEHREBOFN eI TRE-L2 L

AT I YV PR N D)

Yusuke Takata (Juntendo University)

NJ5-4. Lateral skull base surgery for young otologists in Denmark
{#{# : Martin Nue Moller (Copenhagen University Hospital, Denmark)
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NJ6-4. ATAHAEBEEKHAEZEOEEFEID FO—IVLICEY 2%

Wk R CRBOR i be)

— XVAMTIRL—Yaityarv —

#EE(D Precision Medicine —&GEF2ZWH 5 &G FREN—

E4218 (14:30~ 15 : 30) %52HE 108118 (&)

EFL—

NJ7-1.

NJ7-2.

NJ7-3.

& — AR ] (HIEER e AR HIR)

NAFA2T 3T 17 A& DEGFEEDOS MRS
WE TR Bk (BINKS)

FESNENUT 2 MIHT 2EYZENRIFFTOESR
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A 0 (BINRE)
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EAS (electric acoustic stimulation)
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NJ11-1. Cochlear synaptopathy & EEH4 X /7 = X L DfEHH
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#£3HH 108128 (1)
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BHSBEYy 3> —
My story as a Japanese ENT surgeon in the US medical society

£6=1% (9:30~10: 30) #£3HH 108128 (1)
S i A QK KS)

FS-1. My experience as a Neurotologist in the US at UCLA School of Medicine
W Al B (UCLA School of Medicine, USA)

FS-2. REDKEESFEE  HEADRZHS
HE B A (FRFARFEATAANT TV F)
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— BH

£12% (16:50~17:15) #£2HH 108118 (&)
AE M E BH (BEBEEEREE 5 —)
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Ear Surgery - Now and in the Future
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Listen up! The outer hair cell wiggle is shouting

Joseph Santos-Sacchi
Yale University School of Medicine, USA

The outer hair cell of Corti’s organ is a marvelous cell. It is one of two receptor types in the mammalian inner ear, the
inner and outer hair cells. It alone is capable of remarkably fast mechanical movements which drive cochlear
amplification, a mechanical feedback processes that boosts our ability to hear low intensity and high frequency sounds.
Many biophysical properties that underlie the cell’s efforts have been characterized over the years, including its voltage
dependence, anion sensitivity and mechanical sensitivity. In this presentation, I will briefly review the evidence that
makes this cell so special. Whether dancing or listening to music it is this cell that amplifies the fun of the moment.
Come and listen!



45 29 AR H A SR KR S8 E  (2019)

HAIGEE 4

How to prepare the age-related hearing loss
in the aging society of Japan-Korea?

Sung-won Chae
Korea University School of Medicine, Guro Hospital, Korea

Aging society have inevitably the problem of aging process, hearing loss. Japan is a super-aged society. Korea
became aging society since 2000 and will be a super-aged society on 2026. Japan and Korea share the health
problem related with aging society, age related hearing loss.

Aging processes are the 3" eras of public health problem in 21th century. The risk of impairment of hearing,
vision, and other senses increases with age, and almost 15% of individuals older than 70 years have dementia.
Hearing loss is the third most common health disorder in older adults. Peripheral hearing loss in this
population is associated with 30% to 40% faster cognitive decline than in those without hearing loss and with a
24% higher risk of cognitive impairment. The consequences of age related hearing loss, the impact of treating
hearing loss on older adults will be discussed.

Each health system reflect the country’s own values. How to response to age related hearing loss should be
different. It will be a time to think about the affordable and accessible age related hearing loss care method in
each country.
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The role of endoscopy in otologic surgery:
from history to new perspectives of an innovative technique

Livio Presutti
Department of Otolaryngology, University Hospital of Modena, Italy

The progressive introduction of endoscopic techniques to treat middle ear diseases has taken place since the 1990s.
Initially endoscopes were used mainly to visualize all of the tympanic cavity subsites, thus avoiding pathologic remnants
in hidden recesses such as the retrotympanic region or posterior epitympanum. During the last years, these innovative
tools have been gradually used during surgery along the microscope or replacing it in the treatment of middle ear
pathologies like cholesteatoma. The instrumentation, techniques and knowledge have improved in parallel and have
reached high quality standards over the years. Also, new anatomical, physiological and surgical concepts have been
developed due to the magnified endoscopic view and the possibility to “look around the corner” with angled lenses.
Starting from the first experiences by Tarabichi and colleagues, the endoscopic technique was considered for a
minimally invasive eradication of limited attic cholesteatoma preserving the ossicular chain wherever possible, with
complete removal of the disease. Afterwards, the clinical applications of this approach have extended to the treatment of
diseases of the whole tympanic cavity without mastoid involvement. At present, the middle ear is the main region
approached by the means of the endoscopic technique. However, the natural evolution of this surgical concept has lead
to the application of endoscopes during lateral skull base approaches.

Nowadays, the endoscope is employed in combination with the microscope during traditional surgery for cerebello-
pontine angle and internal auditory canal pathologies, as well as to limit the morbidity while performing petrous apex
approaches. Another important application of the endoscope in lateral skull base surgery was introduced recently, by
using the external auditory canal as a corridor to reach this complex region. Three main exclusive endoscopic ways to
access lateral skull base where developed: the suprageniculate, the infracochlear and the transpromontorial corridor.

In conclusion, the role of endoscopy in otologic surgery is in continuous development and the new perspectives of this
technique, like the integration with robotic surgery or the powered devices, will probably lead to a new era in otology.
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The use of different angled-endoscopes in lateral skull base pathologies

Daniele Marchioni, Davide Soloperto
ENT Department, AOUI Verona, Verona University, Italy

Surgical approaches to pathology extending into internal auditory canal (IAC), such as vestibular schwannomas (VSs),
are widely known and have been extensively recorded. The choice of the right approach depends on factors such as the
surgeon’s preferences and habits, dimensions and extent of the pathology, the aim regarding hearing preservation, risk
to the facial nerve, and postoperative complications. Considering that the goal of this surgery is to eradicate the tumor,
preserving facial nerve (FN) function as much as possible, using sufficient exposure to minimize surgical morbidity, an
alternative surgical technique was developed for the management of VSs located into the IAC, minimizing intraoperative
and postoperative complications. In 2012, for the first time, an exclusive endoscopic approach to the IAC was described
and used to remove a VS involving both the IAC and cochlea in a 40 years old patient with hearing loss, tinnitus and
vertigo, unresponsive to medical treatment. This approach was called “transcanal transpromontorial approach”. The
goal of this technique was to reach lesions of the IAC and lateral skull base avoiding craniotomy, brain, middle and
posterior fossa manipulations and jugular bulb management, and performing minimally invasive surgery using the
external auditory canal, a natural orifice, as direct corridor to the internal auditory canal, in the same fashion as the
nasal corridor is used for anterior skull base surgery.

With the improvement in anatomical and surgical knowledge, this technique was increased adopted also for lesions
involving the whole TAC with extension into the CPA (Koos stages II — III). This “enlarged” microscopic two-handed
technique permitted improving the surgical window on the CPA, allowing removal of the AN and the management of the
vascular structures lying in the CPA. Thus the ETA represented an evolution of the TTEA, being suitable for bigger ANs.
Indications were so progressively extended to larger VS, at Koos stages II and III specifically, tumors up to 3 cm in size
with linear progression into the CPA and with brainstem involvement. Keeping in mind that FN function is usually
considered to be the best indicator of QoL following VS surgery, the major report of transcanal VS surgery, with TTEA
and ETA approach, was reported in 2017. 49 patients who underwent surgery with a totally transcanal exclusive
endoscopic approach for Koos stage I — II lesions, or an enlarged transcanal transpromontorial approach for Koos stage
II — III tumors, between March 2012 and February 2017 were analyzed. Focussing on FN results, overall FN function
was perfectly preserved in 95.9% of patients after surgery and results were stable at the last follow-up. Considering the
results by surgical approach, FN function was preserved (grade I — II HB) in 100% of ETA, while 90.5% of TTEA had it
preserved (grade I — II), but in 9.5% of TTEA cases, it had deteriorated, even if it was not worse than grade III HB, so a
normal FN function is present after surgery in 95.9% of patients. These results, if compared with other options (“wait
and scan”, radiotherapy and traditional microscopic surgeries), are very encouraging. In conclusion, in the author’s
opinion, the transcanal surgery, with TTEA and/or ETA technique, can be added in the “decision making” algorhytm for
the management of VS.



45 29 AR HFE SR AT S paE (2019)

T™™M1-3 F—<tyrari

What should we do to face challenges of paradigm shift
in ear surgery?

Yong Cui
Guangdong Provincial People’s Hospital, China

The endoscopic ear surgery (EES) is becoming popular in recent years for the advantages of minimally invasive
procedures, a wider range of view and better exposure of hidden areas.

What should we do when we face challenges on such paradigm shift in ear surgery? We are supposed to change our
mind, embrace the newly sprouted things, such as new ideas, new instruments and new techniques.

EES is generally considered as a single-handed surgery because the most surgeons favor one-handed technique to
operate surgical instruments. Although the single-handed technique is very effective and flexible, the two-handed
technique plays an important role in managing complicated situations such as bleeding control or bone drilling in EES.
We perform double-handed technique by an assistant holding the endoscope.

Since the traditional drills are designed for the microscopic ear surgery, specific drills should be developed for the
emerging EES. The newly designed drills should meet the following demands: 1. The protective sheath should be long
enough to prevent damages to the endoscope by drilling; 2. The handpiece and its protective sheath should be thin
enough as adapt the narrow ear canal without interference; 3. An irrigation system is strongly recommended. We
developed a new drill based on the aforementioned and it worked pretty well with two-handed technique.

The emerging EES can broaden our horizon and enhance our understanding of the ear surgery. The paradigm shift in
surgical practice is a progressive process that needs more works to do.

Fig. 1 double-handed technique in EES Fig. 2 EES drill with irrigation system
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TEES in children: Is it really a paradigm shift?

Adrian James
Department of Otolaryngology — Head and Neck Surgery,
University of Toronto, Canada

Background:

The improved view of the operative field provided by endoscopes has allowed the development of less invasive
approaches to ear surgery. Enthusiastic adopters of totally endoscopic ear surgery (TEES) suggest that this represents a
paradigm shift in otology, but has this change altered outcomes that are important to patients?

Materials and Methods:

Prospective data from a consecutive series of 900 children undergoing surgery for CSOM with or without
cholesteatoma over a 14-year period were analysed to compare outcomes between TEES and other approaches using
post-auricular microscope surgery (PAMS). Outcome measures included residual cholesteatoma and perforation closure
rates, four-tone average air bone gap (ABG) after TORP ossiculoplasty, and post-operative pain and complications.

Results:

Overall, 215 of 834 cholesteatoma surgeries were managed with TEES. The proportion of cases managed with TEES
increased from 0 — 83% over the last ten years. After surgery for new cholesteatoma confined to the middle ear and attic
residual disease occurred in fewer TEES (4/117 =3%) than PAMS (16/146 =11%) ears (p=0.03 Fisher) but after a
matched pair analysis to control for differences in cholesteatoma severity between the two groups (Propensity analysis)
this difference was found to be statistically non-significant. Closure of tympanic membrane perforation was similar after
TEES (201/240 =84%) and PAMS (169/199 =85%)(NS X” test). ABG after TORP was also similar after TEES (23dB)
and PAMS (25dB)(NS Mann Whitney). Children who underwent TEES TORP had significantly lower post-op pain
scores (0.5/10 versus 3.5/10, p<0.001, Mann Whitney) and received fewer doses of opiate medication (0.8 versus 1.8,
p=0.01, Mann Whitney) than after PAMS. Wound complications occurred in 4% PAMS. No complications were directly
attributable to TEES.

Discussion and conclusion:

Outcomes from endoscopic ear surgery in children show relatively small benefits, mostly in reduction of post-
operative morbidity. However, the greatly enhanced view of the operative field provided by the endoscope can be
considered a paradigm shift in surgery; for the surgeon learning to operate with one hand provides a commensurate
challenge. More definitively, from the perspective of the child and parents, surgery without a visible incision provides a
paradigm shift.
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Changing trends. Getting more accustomed to the TEES

Jong Woo Chung
Department of Otorhinolaryngology-Head & Neck Surgery
Asan Medical Center, University of Ulsan College of Medicine, Korea

Like every surgical technique, the technique of endoscopic ear surgery (EES) is also familiarized by the surgeon
according to the experiences and the learning from peers. During surgery, the surgical field is viewed on a monitor or
side-scope through a microscope or an endoscope. With these viewings, education for the residents, fellows, and
younger colleagues are accomplished.

EES can provide a better surgical field by the closer, wider, and brighter images of an endoscope. Also, the surgical
view is the same for the operator and the persons who are in the operating room for learning. The surgical videos can be
used for other trainees after the surgery because the video is the same as the real surgery.

Therefore, EES is easily increasingly adopted by many otological surgeons.

In this talk, the personal journey of familiarization of EES will be shown and further development will be discussed.
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Neuroplasticity and Bilateral Cochlear Implantation

Blake C. Papsin
The Hospital for Sick Children, Toronto, Canada

The keynote lecture introducing this themed session will focus as much on what bilateral cochlear implants have
meant for restoration of hearing in children with severe to profound hearing loss as it will on what implantation of these
children has taught us about the developing auditory system and its performance. The effect of auditory deprivation
before device activation and the subsequent period of deprivation prior to receiving a sequential cochlear implant will be
considered as it relates to outcome. The concept of binaural function will be discussed and there will be an examination
of whether there is a fused percept after bilateral cochlear implantation. Additionally, discussion will include whether a
fused percept affects perceptual outcome and the underlying mechanisms relating to the effect on performance.

The effect of a symmetric percept will be explored as it relates to central representation of the 3-dimensional auditory
environment. Specifically, aural preference will be explained and the effect of implantation on preserving normal aural
preference (and possible restoring it after it has been altered) will be discussed. There will be then information
presented about the potential effect bilateral cochlear implantation might have on the vestibular system and
consideration of how this can be prevented and measured. Finally, there will be presentation of technical aspects of
bilateral implantation in infants and children and this will be followed by a panel discussion.

The panel discussion which will follow will focus on a number of controversial issues related to bilateral implantation
of infants and children. First, after the panelists have briefly described their programs and their philosophic approach
to bilateral implants, we will explore when bilateral implants are not indicated. Anatomic, physiologic in addition to
other medical issues often preclude bilateral implantation and these cases need consideration by the clinician. Second,
obstacles to bilateral implantation will be discussed and will include, diagnostic certainty, technical or financial
limitations and preservation of residual hearing, whether it is functionally usable or not. Third, differences in outcomes
after simultaneous (and short sequential) implantations compared to long sequential implantations will be discussed in
the context of whether this intervention is cost-effective for both the child and society.



45 29 AR HFE SR AT S paE (2019)

T—<tv 323 Keynotelecture

The Use of Mixed Reality and the Extracorporeal
Video Microscope ‘Exoscope’ in Otology and Skull Base Surgery

George B. Wanna
New York Eye and Ear and Beth Israel of Mount Sinai, USA

The use of augmented reality, virtual reality, mixed reality visualizations and exosocpe are being rapidly incorporated
into clinical practice and medical education. We will report an early experience with a mixed reality system for surgery
in a variety of skull base surgeries (Fig 1). We will also describe our experience using the extracorporeal video
microscope, the “Exoscope,” for various applications within the field of otology including complete mastoidectomy (Fig
2) and we will discuss the limitations and advantages of using this technique. The direct application of this technology
appears to be feasible and reliable in this patient population. The distinct indication of these technologies in surgical
procedures and in patient outcome has yet to be determined which make it hard to implement it in every major hospital
for the time being. Future direction should look into value based studies that show improvements in outcome and a
reduction in costs using these technologies.
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Robots in Otologic Surgery

Alejandro Rivas
Department of Otolaryngology — Head and Neck Surgery,
Vanderbilt University Medical Center, USA
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Application of the Artificial intelligence in otology field

Jae Ho Chung
Hanyang University, Republic of Korea

Intelligence is the computational part of the ability to achieve goals and artificial intelligence (AI) refers to computer-
implemented intelligence. Artificial intelligence technology using machine learning (ML) or deep learning algorithm is
beginning to be applied to medical field.

The medical AI system can be used as 1) diagnostic assistance, 2) therapy critiquing and planning, 3) image and
speech recognition and interpretation, 4) education and training.

However, the use of Al and ML in the field of otology is in its infancy; most current works are in the research stage.
The benefits of employing these technologies show great promise. In the otology field, attempts are being made to
develop a novel algorithm to diagnose or classify various otoneurological diseases such as dizziness and tinnitus. One of
the ML algorithm, the support vector machine, had successfully recognized the differences between normal subjects and
dizziness patients by assessing a sensor based vestibular measuring system. Recently, a technique for objectively
confirming subjective symptoms of tinnitus using the machine learning system has been developed by assessing the
resting state cortical oscillation pattern on an EEG.

Herein, we review the pioneer researches related with AT or ML and present on-going studies about “automatic
diagnosis of tympanic membrane”, “objective facial paralysis evaluation” and “prediction of the prognosis of sudden
hearing loss with ML algorithm”

12



45 29 AR H A SR KR S8 E  (2019)

TM3-3 F—<tyar3

An augmented reality interface
for transcanal endoscopic ear surgery
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Nozomu Matsumoto
Department of Otorhinolaryngology
Graduate School of Medical Sciences, Kyushu University
Fukuoka, Japan

We herein introduce our recent research on an image-guided surgery (IGS) interface for otological procedures. We
designed the IGS screen to show selected information that is considered to be most important for the surgeon. Since the
“importance” of this information changes during a surgical procedure, the information on the screen is selected and
updated during an operation. As a result, surgeons found that essential information was highlighted because the system
minimized the overall amount of information within the surgeon’s view. Research on IGS interfaces is a relatively new
field of study, and current technology tends to aim at delivering as much information to the surgeon as possible. Future
studies on IGS interfaces should progress toward selecting the information that is important at different time-points
within an operation, and toward the effective delivery of relevant information to the surgeon.

13
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Education in otologic surgery and the role
of artificial temporal-bone models

Rudolf Probst, Christof Roosli
Department of Otolaryngology, Head and Neck Surgery,
University Hospital of Ziirich and University of Ziirich, Switzerland

Learning and teaching otologic surgery face extraordinary challenges. The temporal bone is a highly complex
anatomical structure with many functionally most important structures packed densely in a narrow space. Margins of
errors are small making otologic surgery unusually risky for beginners. Careful and thorough learning and training
before undertaking live surgery is of utmost importance. Several traditional and modern tools are available to assist
training. The digital area offers a variety of modern tools such as YouTube, apps, or virtual reality based surgical
training.

The most important traditional tool may still be human cadaveric temporal bones, either fresh, frozen, or preserved
with Thiel solution or formaldehyde. They may be difficult to obtain in sufficient quantities due to ethical, cultural,
regulatory, or financial restrictions. An alternative is the use of 3-D printed temporal bone models with the advantage of
availability and accessibility. Office-based 3-D printers may offer the creation of individual models based on clinical CT-
data for specific surgical simulation. However, a composite fabrication including different materials or higher resolution
are difficult or impossible for office-based 3D printers. We created together with a specialist company (PHACON,
Germany) a commercially available composite temporal bone model based on micro-CT data. Different anatomies and
pathologies are available for training, including most importantly temporal bone models of infants and small children.

14
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Online Videos for Endoscopic Ear Surgery Education

Nirmal Patel
Associate Professor of Surgery
University of Sydney/Macquarie University, Sydney, Australia

In endoscopic ear surgery, the live image seen by the surgeon is the same one that is viewed by all others in the operating
room including surgical trainees, medical students, anaesthetic staff and nursing staff. In the apprenticeship model of
surgical training the identical surgical view allows the trainee to visualise the exact steps their mentor is performing.
Furthermore, the ability to record this video allows for retrospective review and reinforcement for those present at the
surgery. Also the video can be edited, overlayed with descriptors, pointers and information to enhance learning. In the field
of video otology tutorials, the identical operative and teaching view with the ability to overlay learning points certainly
changes the game compared to the traditional temporal bone anatomy and surgical scenario learning model.

The Sydney Endoscopic Ear Surgery Research group published a series of 8 steps in teaching anatomy of endoscopic
ear surgery 4 years ago. Currently there are 968 subscribers with 45305 real time views and a total watch time of
157,506 minutes. Associate Professor Nirmal Patel has published over 140 ear surgery surgical tutorial procedures
online since 2011. His Youtube channel has 3492 subscribers with 1,901,222 real time views and a total watch time of
2,842,403 minutes from over 90 countries.

The strengths, weaknesses and challenges of online ear surgery education will be discussed. Furthermore, a proposal
for a more rigorous and deliberate method of delivering online surgical education will be presented.

Key words: online education, otology, endoscopic ear surgery, video tutorials, online learning, youtube
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Temporal bone Educational Apps about 3D Layer Anatomy
and CT/MRI imaging
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Yoshihiko Hiraga
Keio University School of Medicine, Department of Otorhinolaryngology
Japanese Red Cross Shizuoka Hospital, Department of Otorhinolaryngology

Temporal bone anatomy is very complex, and difficult to learn with traditional educational tools. Therefore, we aimed
to contribute to the understanding of temporal bone anatomy by creating new educational tools for temporal bone
surgical anatomy and temporal bone CT/MRI.

For the surgical anatomy tool, we dissected the temporal bone into 33 layers and for each layer performed 3D
photography from 20 specific directions using a motion control camera. For the CT/MRI tool, we used cone beam CT
and 3.0T MRI, adopting a 3D cube for the MRI imaging volume. With the abovementioned data, we created two
educational tools that can be used in Medical KOS (an application in the App Store).

Temporal bone 3D surgical anatomy app:

We created a tool that allows the user to observe the dissection of 25 layers from 15 directions, as desired. The
surgical anatomy corresponds to most ear surgical procedures, such as trans-canal middle ear surgery, trans-mastoidal
middle ear surgery, cochlear implant insertion, facial nerve decompression and trans-labyrinthine approach for
vestibular schwannoma. Annotations are attached to the image in the key directions, and the sizes of the images are
changeable.

Temporal bone CT/MRI app:

We created a tool that can freely overlay CT and MRI of the same slices in all directions, axial, coronal, and sagittal.
The sizes of the images are changeable and the user can turn the annotations on and off, as well as a question notes
display for all images.

We believe that understanding of temporal bone anatomy will be promoted by using our new educational tools.

_3D layer anatom | CT and MRI
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Yukio Katori, Daisuke Yamauchi, Yohei Honkura
Department of Otolaryngology and Head and Neck Surgery, Tohoku University

In Japan, donated cadavers have been used for the education of human anatomy at medical and dental colleges. In
2012, Japan College of Surgeons and the Japanese association of Anatomists published a guideline of cadaver dissection
for the education and research of clinical medicine, and surgical trainings could be started according to the guideline.
For the spreading of this “off the job training”, the Ministry of Health, Labor and Welfare of Japan also started to open
call for participants for the grant-in-aid of the surgical training using donated cadavers. Since 2016, we has carried out
the surgical dissection course of otolaryngology and head and neck surgery under the grant-in-aid. The course has been
opened for 3 days in annual winter. Temporal bone dissection usually occupies a day using five to seven bodies for
approximately 15 participants of ENT doctors and residents.

The main topics of the program are mastoidectomy, tympanoplasty, cochlear implants, TEES, and also expands to the
skull base surgery. Before the surgical dissection, the CT images of the temporal bone of all cadavers were prepared. The
participants could understand the anatomy of the case using the CT image and practice simulation surgery using Voxel-
Man model before the actual surgical training using the cadavers. Pairs of beginner and experienced surgeon join the
surgical training using both side of temporal bones of same cadaver simultaneously.

The satisfaction levels of the participants is high, however, the limitation of number of bodies and periods should be
improved. The fixation procedure of the cadaver also should be discussed further. Using the cadaver with similar
condition for the alive bodies, the surgical dissection course could be progressed by fine and global structures of the
temporal bone and related structures.

In this theme session, the practical contents and pictures of current surgical training using donated cadavers will be
presented and discussed.
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Surgeon safety: “Heads-up” endoscopic (EES) and exoscopic (EXES)
approaches for ear and lateral skull base surgery

Daniel J. Lee
Department of Otolaryngology, Harvard Medical School, USA

The introduction of the operating microscope in the early 20™ century expanded our surgical reach into the temporal
bone, providing both brilliant optics and two-handed dissection capabilities. Studies by Yung and others, however,
suggest a high prevalence of chronic neck and back strain among microscopic surgeons, especially Otologists. We are
now poised for significant disruption in our field with the growing adoption of “heads-up” surgical approaches that rely
on endoscopes and exoscopes. Two-dimensional (2D) rigid endoscopes have wide-field high-resolution optics and are
ideally suited for small-corridor approaches (endoscopic ear surgery or EES). Exoscopes (extracorporeal video
microscopes) provide an expansive 3D view of the operative field without the bulkiness of traditional optics and are
emerging as a viable alternative to the microscope or loupes for large-corridor surgical approaches (exoscopic ear
surgery or EXES). A rapid increase in adoption of EES worldwide has been foundational to the introduction of exoscopes
to otology and neurotology, with the first studies using EXES published in 2019. Potential advantages of EXES include
superior ergonomics, compact size, and an equal visual experience for surgeons and observers. Limitations include low
lighting in small surgical corridors and pixilation at high magnification. Exoscopes are viable alternatives to the
microscope in otologic and neurotologic surgery and are complementary to endoscopic ear techniques.
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The Effects of Prolonged Microscopic Work
on the Neck and Back

Matthew Yung
Department of Otolaryngology, Ipswich Hospital, Ipswich, United Kingdom

Microscopic ear surgery often required surgeons looking down the eyepiece for long periods with high degree of
concentration. At various critical points during ear surgery, the surgeons inevitably have to keep the head still in order
to perform the delicate tasks. A survey amongst UK ENT Surgeons on occupational health in 2013 showed that neck and
back problems are most common amongst otologists.

This presentation is a summary of 3 studies on neck/back straining during microscopic work. The first part was on
the effect of prolonged use of microscope on the neck and back muscles using both subjective measures (time to muscle
fatigue and pain) and objective measures (surface EMG measurement). The effects were then correlated to the surgical
experience of the subjects. The second part was to evaluate the benefit of a prototype ergonomic chair in performing the
microscopic work. The third part was to evaluate the benefit of the Ipswich Micropause Technique during microscopic
work. The results showed that the ergonomic chair and micropause technique both delayed the onset of neck muscle
fatigue/pain during microscopic work significantly. The engagement of supporting muscles in the neck at time of neck
fatigue has also been delayed using the above techniques.
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Endoscopic/ Microscopic Ear Surgery:
One-hand or two-hands?

Michael CF Tong
Department of Otorhinolaryngology, Head and Neck Surgery,
and Institute of Human Communicative Research,
The Chinese University of Hong Kong

Transcanal Endoscopic Ear Surgery has the drawback of having to use single operating hand most of the time. This
presentation aims to discuss the various methods we are using with one-handed technique in dissection, especially in
actual surgery when bleeding may cause a problem. The technique of using a second hand is also presented with
illustrations. The use of power instruments and the chopstick technique are presented. Finally a discussion with
comparable microscopic techniques is made.
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Treatment principles in vestibular schwannomas - scientific evidence applied
to the individual patient

Per Caye-Thomasen
Department of Oto-rhino-laryngology, Head and Neck Surgery, Copenhagen University Hospital, Denmark

Surgical treatment of large vestibular schwannomas remains undisputed. However, data on the natural history of
small and medium-sized vestibular schwannomas have shown that only one third of tumors grow after diagnosis, within
5 years of observation. Around 50% of the patients have good hearing at diagnosis and 60% will keep this during obser-
vation. Hearing preservation is even better in patients with normal discrimination at diagnosis, as 85% will keep their
good hearing within 5 years and 70% within 10 years.

Results on tumor growth control by radiotherapy vary from 80 to 95%. However, a number of studies include patients
without documented pre-therapy tumor growth. The quality of data for reported hearing preservation after radiotherapy
is poor and results vary considerably, from 7 to 94%, on average 50-55%. Hearing preservation following surgery range
from 20 to 85%, on average around 55%.

Thus, the overall conclusion is that active treatment, i.e. radiotherapy or surgery, should await documented tumor
growth. However, a number of individual factors should be applied in the decision-making, e.g. age, co-morbidity, exact
tumor size and mass effect, tumor localization within the IAC, hearing (pure tone and discrimination), vestibular system
function, trigeminal nerve symptoms, etc.

In addition, new equipment and methods of continuous, near real-time cochlear nerve monitoring during hearing
preservation surgery have improved results significantly and implementation of this novel system is likely to be the gold-
en standard of future treatment.
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Value of endoscope, used as an adjunct to the microscope,
in improving surgical outcome of patients with vestibular schwannoma

Mohamed Badr-El-Dine
Department of Otolaryngology, Faculty of medicine, Alexandria University, Egypt

The purpose of this presentation is to emphasize the role of surgery as the standard therapeutic option for patients
with vestibular schwannoma. Recently the postoperative quality of life of the patient became in the forefront during
decision taking and preoperative counseling of the patient. Because we have consistently used the endoscope-assisted
surgery since 2005, the retrosigmoid became our standard approach because of its advantages: wide exposure of CPA
with no tumor size limitation; hearing preservation and favorable position of the FN. The inadequate exposure of the
fundus of the IAC which was considered the major disadvantage became negligible with the help of angled vision
endoscope. The endoscope 30° or 45° provide angled-vision thus overcoming the limitation of the straight vision of the
microscope. Incorporating the endoscope during CPA surgery provided multiple advantages when used as an adjunct to
the microscope. Our results confirmed that perfect visualization offered by endoscopes gives accurate information about
the relation between tumor and surrounding anatomical structures thus decreasing the incidence of complications and
allowing dissection of the last piece of tumor insinuated into the fundus of the IAC ensuring complete tumor removal
specially when labyrinth limits lateral drilling of the IAC in hearing preservation cases.
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Treatment of vestibular schwannomas: endoscopic combined
and exclusive approaches to the inner ear and cerebello-pontine angle

Livio Presutti
Department of Otolaryngology, University Hospital of Modena, Italy

Surgical approaches to the inner ear and internal auditory canal (IAC) are well known and well documented. Some
traditional techniques are widely used for the treatment of pathologies like vestibular schwannomas. Among these
techniques, the most used are the retrosigmoid approach, the translabyrinthine approach and the middle fossa
approach. All these techniques have the characteristic to approach the inner ear through an indirect corridor, since both
retrosigmoid and translabyrinthine methods approach the IAC posteriorly, while the middle cranial fossa method
approaches the IAC superiorly. Moreover, the retrosigmoid and the middle cranial fossa approach require a craniotomy,
while the transmastoid-translabyrinthine approach depends on a subtotal petrosectomy to access the pathology.
Another issue related to the retrosigmoid approach is that it requires intradural drilling of the posterior aspect of the
petrous bone to access the pathology at the fundus of the IAC. For this reason, the endoscope was introduced 2 decades
ago in order to reduce the drilling of the posterior bony wall of the IAC. Indeed, the endoscopic approach with angled
lenses allows the surgeon to enhance visibility of the fundus of the IAC and avoid complications like CSF leak. In the
same aim, after a preliminary experience of endoscopic middle ear surgery, some techniques to directly access the inner
ear through the external auditory canal (EAC) by the means of the endoscope were developed in selected cases. The two
main approaches that reach the inner ear through a transpromontorial route are the endoscopic transcanal
transpromontorial approach (EndoTTA) and the expanded transcanal transpromontorial approach (ExpTTA). Main
indications to the use of these techniques are: (1) Tympanic cavity cholesteatoma with medial extension towards inner
ear structures (cochlea, vestibule, and IAC). (2) Small symptomatic (hearing loss or disabling vertigo) or growing
acoustic neuromas with exclusive extension to IAC fundus. (3) Cochlear schwannomas with or without IAC involvement.
(4) Residual acoustic neuroma into the IAC after previous surgery. However, the surgical treatment of Koos I vestibular
schwannoma is still a matter of debate, but in selected cases a new surgical approach may offer a valuable alternative.
The transpromontorial removal of larger tumors (Koos II) with limited extension to the CPA may require bimanual
dissection of the tumor and intracranial vessels. The straight and direct access to the IAC allows performing a combined
endo/microscopic approach (ExpTTA). The implementation of a microscope based transpromontorial technique
enhances visibility and the surgical freedom. These innovative approaches enlarge the spectrum of surgical techniques
to treat pathologies of the inner ear and cerebello-pontine angle.
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Management of vestibular schwannoma
in Samsung Seoul Hospital

Yang-Sun Cho
Department of Otorhinolaryngology-Head and Neck Surgery, Sungkyunkwan University School of medicine,
Samsung Medical Center, Seoul, Korea

Vestibular schwannoma (VS) is the most common cerebellopontine angle (CPA) tumor accounting for 75% of all tu-
mors in this area. VS also represents 90% of retrocochlear tumors of which hearing loss is the major symptom.
Therefore, most of the tumors are discovered and diagnosed at otological clinics, and the patients are managed under
collaboration of neurotologists and neurosurgeons in our institute.

There are three ways to manage VS; observation with regular imaging follow-up, microsurgery and stereotactic radio-
surgery (Gamma knife surgery, GKS).

Observation option can be selected for older patients or patients with inadequate general condition for surgery, small-
sized tumor, and tumor in only or better hearing side. Tumor growth occurs in 6~85% of all tumors, and growth rate
ranges from 0.3 to 1.5mm/year with the average of growth rate of 1 to 2mm/year. The regression of tumor size is also
identified in 8~22% of total tumors. The cystic VS is known to present a more rapid growth rate than solid tumor.

In a previous report, we reviewed 31 patients with intracanalicular VS who were followed up for more than 1 year.
The most common symptom of our patients was hearing loss. When the tumor was larger than median, they showed a
significantly higher rate of tumor growth. Among the patients with useful hearing, only one patient presented tumor
growth. We could summarize that patients with small tumors and normal hearing exhibit a better prognosis for tumor
progression.(Lee, 2014)

Microsurgery provides best tumor control and the recurrence rate after microsurgery limited to only 1~6%. (Sheth,
2012) VSs are typically resected with surgical approaches such as translabyrinthine (TL), retrosigmoid (RS) or middle
fossa (MF) approaches. RS and MF approaches can be used to save remnant hearing, and recent studies show that there
is no difference in hearing preservation between two surgical approaches. TL approach has the advantage of facial nerve
preservation as it enables direct access to the facial nerve. In our institute, 91 patients who were operated via a TL ap-
proach had been reviewed. There are strong relationship between tumor size and facial nerve outcome. The shorter the
recovery time of facial function, the better prognosis. (Ahn, 2019)

GKS is an important option for management of VS. Meta-analysis for GKS shows no correlation between radiation
dose, tumor growth and hearing preservation. In our institute, 221 patients with VS were primarily managed with GKS
from 2002 to 2010, and they showed a radiological tumor control rate of 94.2% with a mean follow-up duration of 31.9
months.

In this talk, I will present the recent data regarding the outcome of VS patients and management strategy for VS in
our institute.
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Role of hearing preservation surgery for small
and medium-sized vestibular schwannomas: hearing-focused strategy
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Naoki Oishi
Department of Otolaryngology, Head and Neck Surgery
Keio University School of Medicine

The incidence of diagnosed sporadic unilateral vestibular schwannoma has increased since the 1970s primarily due to
increasing access to MRI. When hearing preservation surgery is considered for small or medium-sized tumors, the
natural history of the tumor is critical. The attempt of hearing preservation surgery should be considered only in the
cases of possible tumor progression and hearing deterioration. The application of the intraoperative continuous hearing
monitoring system offers a great help for surgeons to achieve hearing preservation in vestibular schwannoma surgery.
Based on our clinical cases, patients showing shorter auditory brainstem response (ABR) wave V latency (<6.5 msec) or
a higher otoacoustic emission (OAE) response during preoperative analysis were good candidates for the present
hearing preservation surgery by the retrolabyrinthine approach. We have started to adopt a hearing-focused strategy for
small to medium-sized tumors based on the preoperative ABR/OAE results.
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New Research Concepts for Vestibular Schwanoma

In Seok Moon
Department of Otorhinolaryngology, Yonsei University College of Medicine, Korea

Topic 1: Anti-tumor effects on vestibular schwannoma as an intraoperative adjuvant treatment

Since chemotherapy is not very effective in most Nf2-negative vestibular schwannomas, surgical removal or radiation
therapy is required. However, depending on the size and site of the tumor, these approaches may decrease the post-
surgical wellbeing. Here, we examined the feasibility of cold atmospheric pressure plasma (CAP) as an intra-operative
adjuvant treatment for VS after surgery. Cell death was efficiently induced in both human HEI-193 and mouse SC4 VS
cell lines upon exposure to CAP for seven minutes. Interestingly, both apoptosis and necroptosis were simultaneously
induced by CAP treatment, and cell death was not completely inhibited by pan-caspase and receptor-interacting serine/
threonine protein kinase 1 (RIK1) inhibitors. Upon CAP exposure, cell death phenotype was similarly observed in
patient-derived primary VS cells and tumor mass. In addition, CAP exposure after the surgical removal of primary
tumor efficiently inhibited tumor recurrence in SC4-grafted mouse models. Collectively, these results strongly suggest
that CAP can be an efficient adjuvant treatment for VS after surgery to eliminate the possible remnant tumor cells.
Topic 2: Machine learning for prediction of hearing preservation in VS surgeries

In vestibular schwannoma patients with functional hearing status, hearing preservation surgery can be considered.
Various kind of hearing test, tumor size, and origin of tumor have been known to be candidates of predictors on various
studies. We used a machine learning approach to predict hearing outcomes in vestibular schwannoma patients who
underwent hearing preservation surgery.

Medical records of 52 patients of pathologically confirmed vestibular schwannoma, were reviewed, and a total of 50
patients was selected. Hearing preservation was considered positive if the postoperative hearing was within serviceable
hearing (50/50 rule). We included approach (retrosigmoid or middle fossa approach) as a categorical variable and the
following as the continuous variable: preoperative pure-tone audiometry, speech recognition threshold, word
recognition score, most comfortable level; caloric test, asymmetry of cervical vestibular myogenic potentials test, and
the largest diameter of the tumor. Four learning methods were used for machine learning: support vector machine,
gradient boosting machine, deep neural network, diffuse random forest. Data was trained and tested five times (5-fold
cross-validation) to rule out selection bias.

Prediction of hearing preservation or loss yielded an average accuracy ranging from 62% (support vector machine) to
90% (deep neural network-based model). This is the first study to incorporate machine learning methodology into a
prediction of hearing preservation surgery.
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Bedside tales from the bench: the dilemma of the basic scientist

Joseph Santos-Sacchi
Yale University School of Medicine, USA

Basic scientists usually do not contribute directly to bedside translation of their research. I am in that category.
However, over the years, some of my work on the stria vascularis, gap junctions and hair cells have provided a basis for
understanding pathology. Here I will briefly review some of this work, and highlight the difficulty in applying basic
knowledge to the clinic.
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Hair Cell Regeneration and Stem Cells:
Historical and Recent Advances
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Kazuo Oshima
Department of Otorhinolaryngology-Head and Neck Surgery, Osaka University Graduate School of Medicine

Sensory cells which convert sound into electric signals in the inner ear, i.e. hair cells (HCs), are sensitive and
vulnerable to mechanical/chemical insults. Humans and other mature mammals cannot spontaneously replace lost HCs
in the organ of Corti, thus the loss of HCs will cause permanent hearing loss. Nevertheless, the limited regeneration of
HCs is observed in the vestibular system of the mammalian inner ear, and non-mammalian vertebrates harbor the
ability to regenerate lost HCs and generate them throughout their lives. These facts were revealed by the great
predecessors in late 1970s and early 1980s, and have made us expect to find an answer to the ultimate question: “Can
we treat permanent hearing deficit by regenerating lost HCs (as sharks continually shed their teeth)?”

Researchers have made efforts in two directions in the context of regenerative hearing research: “Are there stem cells
that can give rise to HCs in the mammalian inner ear?” and “Can other types of stem cells (e.g. ES cells or iPS cells)
develop as functional hair cells? (In other words, “Can we make HCs from scratch?”)”. These two questions are “two
sides of the same coin”. Any knowledge or evidence obtained on one side will help answer the question on the other side.
For example, the existing evidence that enables pluripotent stem cells to differentiate into HCs will help to find a way to
induce the endogenous stem cells in the inner ear to differentiate into HCs, and vice versa. There are accumulating
reports showing that there are subpopulations of cells in the organ of Corti that have a potential to generate HCs, and
the protocols to “make HCs from scratch” have been refined and improved year by year. Yet, the ultimate question still
remains to be answered.

This part of the session reviews the history and recent advances of the regenerative inner ear research in the last half
century. There is already exciting progress in this field, but further understanding and investigation of the basic biology
of the inner ear cells and stem cells are inevitable to achieve functional regeneration of the cochlea in clinical settings.
Our journey continues ...
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Regeneration of inner ear synapses with novel bone-binding neurotrophin
analogues

Judith Kempfle, Hamadani C, Amador C, Kashemirov B, Zhang A, McKenna C, Jung DH
Department of Otolaryngology Head and Neck Surgery,
Massachusetts Eye and Ear Infirmary, Harvard Medical School, USA

Recent work has identified primary synaptopathy as a “hidden” cause for sensorineural hearing loss and hearing diffi-
culties in background noise. It is generally assumed that noise exposure results in a loss of auditory synapses between
intact hair cells and neurons.

Regeneration approaches using brain-derived neurotrophic factor (BDNF) and neurotrophin-3 (NT3) have been
successful in promoting neurite outgrowth and restoration of auditory synapses to reverse synaptopathy and improve
hearing.

To improve local delivery and longterm neurotrophic treatment for regeneration of auditory synapses, we have
developed two small analogues for BDNF and NT3 connected to a bisphosphonate, a bone- binding drug, that can stably
bind to inner ear bone for months.

We have found that in our in vitro and in vivo mouse models, both drugs improve neurite outgrowth and synapse
survival, and preliminary hearing testing with auditory brain stem responses in noise deafened mice has indicated
partial hearing recovery after longterm small molecule treatment.

In conclusion, our data suggest that our novel BDNF and NT3 small molecule agonists have longterm neurotrophic
properties and could provide a novel minimally invasive treatment method for hearing loss in the future.
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Regeneration of auditory hair cells as a therapeutic
for sensorineural hearing loss
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Masato Fujioka
Department of Otorhinolaryngology, Head and Neck Surgery, Keio University School of Medicine

Hearing loss is considered to be one of the most common causes of handicaps around the world. The number of
people suffering from moderate or severer hearing loss is estimated to be 6 million in Japan (500 million in the world),
which is equivalent to 30 to 40 percent of the population of 65 or older. The population with hearing loss at the mild
level is even larger, which is estimated to be 3 billion globally. Resulting from the aging of population and of the use of
smartphones in the developed country, these numbers are increasing, projected to double by 2060. Hearing loss is
known to be a factor that deteriorates quality of life and a risk factor for depression and dementia. Its socio-economic
loss is estimated to be 750 billion US dollars or 75 trillion Japanese yens.

Despite such gravity of medical and social impact of hearing loss, its causal treatment remains scarce. In this talk, I
will briefly introduce our 15 year of attempt for developing therapeutics for the disorder, with the scientific background
and our experimental data. Briefly, we are trying to regain hair cells by reprogramming surrounding supporting cells
with a local administration of small compounds into the cochlea: Based on our observation where remained supporting
cells transiently dedifferentiated after acoustic trauma injury in mice, we decided to explore the endogenous
“regeneration inhibitor” as a therapeutic target. Candidate compounds blocking inhibitor of regeneration were selected
by drug screening using mouse utricle-derived stem cells, and their effects were confirmed by neonatal organ or Corti
explant culture and mouse and primate acoustic trauma models in adult. Currently, a Phase I/II clinical study is ongoing
in Europe where a patentable derivative of this compound is administrated to chronic sensorineural hearing loss
patients. We anticipate that the long-believed dogma is being changed near future where chronic sensorineural hearing
loss is in some extent treatable by administrating drugs that can locally reach the cells in the Organ of Corti.
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Nanoparticle-based intratympanic drug delivery for treatment
of inner ear disease

Dong-Kee Kim
Department of Otolaryngology-Head and Neck Surgery,
Daejeon St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Korea

The intratympanic delivery of nanocarriers would provide an opportunity to treat sensorineural hearing loss or at
least prevent serious progression of hearing loss originating from damage to hair cells and spiral ganglion neurons
(SGN) in the cochlea of the inner ear. Many drugs have been developed in attempts to induce regeneration of hair cells
and thus restore hearing. Unfortunately, however, few drugs can reach the target site of action at therapeutic
concentrations in the inner ear by systemic route, because of the blood labyrinth barrier (BLB). Further, therapeutic
levels of drugs in the inner ear may require high systemic doses, which are often associated with undesirable side effects.
Strategies for intracochlear delivery will attempt to substantially increase the drug bioavailability in the inner ear and
would have the highest efficiency among inner ear delivery methods, but, surgical manipulation of the ear for
intracochlear delivery would have significant risk of deafness.

Therefore, the intratympanic route has attracted a great deal of interest for local drug delivery, performed via the
injection or perfusion of drugs into the middle ear and drug diffusion into the inner ear through the round window
membrane (RWM) or the annular ligament on the oval window (OW). This local delivery approach has several
advantages, including high drug concentrations in inner ear fluids and the avoidance of undesirable systemic exposure.
Obstacles to intratympanic drug delivery include anatomical barriers, and drug loss in the middle ear through the
Eustachian tube. Therefore, effective drug delivery to the inner ear would be dependent on the permeability across the
RWM and the contact time of the drug solution with the RWM without loss through the Eustachian tube

Several methods have been proposed to improve the efficiency of intratympanic drug injection, such as use of the
Silverstein Microwick (Micromedics, St. Paul, MN), microcatheter implantation, hydrogels, and nanoparticles. In this
lecture, we focus on studies in the otologic field using nanoparticles. The use of nanoparticles is a promising therapy for
inner ear disease. The ideal nanocarrier should be able to permeate the RWM or the annular ligament on OW, be
capable of specific targeting, provide controlled release of the loaded materials, and be safe in the inner ear. Many
studies have attempted to deliver drugs, genes, and growth factors to the inner ear in vivo, and promising results have
been reported. The safe and effective delivery of drugs or genes will be an important advancement for the treatment of
many inner ear diseases, including age-related hearing loss.
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Regeneration of the middle ear gas exchange function
for treatment of the intractable otitis media
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Shin-ichi Kanemaru, Rie Kanai
Department of Otolaryngology — Head and Neck Surgery, Medical Research Institute,
Kitano Hospital, Osaka, Japan
Translational Research Center for Medical Innovation, Kobe, Japan

Hypothesis: A b-FGF promotes regeneration of the mastoid air cells (MACs) and recovery of the Eustachian tube
ventilation function (ETVF).

Back ground: The primary function of the mastoid air cells (MACs) is the middle ear gas exchange. Mucosa
accompanied numerous capillaries on the air cells plays a role of this gas exchange. Though the middle ear gas exchange
function is supported by the MACs and the ETVF, poor development of the MACs and dysfunction of the Eustachian
tube are often observed in chronic otitis media. Dysfunction of the middle ear pressure adjustment is one of the causes
of chronic otitis media, cholesteatoma, adhesive otitis media, and so on. Therefore, to complete recovery from these
intractable otitis media, regeneration of the MACs’ gas exchange functions is thought to be needed. Our previous study
showed that the MACs were able to be regenerated partially by implantation of the autologous bone tips to the newly
enlarged mastoid cavity. Recovery of the MACs’ gas exchange function also improved the ETVF. However, the success
rate of the MACs’ regeneration was about 50% at most. In this study, to increase the regenerative ratio of the MACs, we
tried to implant not only autologous bone tips as for a scaffold but also b-FGF as for a growth factor.

Method: 57 cases with intractable otitis media were selected, and they were divided into two groups (Group I/II) by
using the regenerative scaffold with/without b-FGF. At the 1st stage operation, the collected autologous bone tips with
gelatin sponge soaked in b-FGF/saline were implanted into the newly enlarged mastoid cavity. Regeneration of the
MACs and recovery of the ETVF were finally estimated about one year after the 2nd stage operation.

Results: Regeneration of MACs was observed in 48.1% and 20% of Group I and II, respectively right before the 2nd
stage operation. It was also in 77.8% and 56.7% of Group I and II, respectively about one year after the 2nd stage
operation.

Recovery of the ETVF of Group I/II developed from 7.4% to 70.3%, from 10.0% to 43.3%, respectively.

Conclusions: Implanted autologous bone tips and gelatin sponge soaked in b-FGF to the newly enlarged mastoid
cavity contribute to the regeneration of MACs and recovery of the ETVF. A b-FGF may be one of the essential factors to
promote regeneration of the MACs.
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MIDDLE EAR SURGERY, Ossiculoplasty based on biomechanics

Alexander Huber
Department of Otorhinolaryngology, Head and Neck Surgery, University Hospital Zurich, Switzerland

The session will be held as a symposium with experts in the field of ossiculoplasty and middle ear mechanics. The
lectures will touch the basic principles of biomechanics of hearing and how this influences ossiculoplasty from a
theoretical point of view. It will further include how vibrations and other properties of the middle ear may be
objectivized intraoperatively and how mathematical modeling help to get a clearer view on how we may optimize our
way of reconstructing the ear. The current status in hearing outcome in Japan is then reviewed. In particular, the
influence of the eardrum, columella, prosthesis material and other factors will be explored and how theoretical
considerations may be translated to the clinical setting by a malleus replacement in ossicular reconstruction. At the end,
the panelists and the audience will be invited to give their view on specific and typical questions that arise during patient
counselling and during the operation.
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Ossiculoplasty based on measurement and simulation
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Takuji Koike
Graduate School of Informatics and Engineering, The University of Electro-Communications
Center for Neuroscience and Biomedical Engineering (CNBE)

Assessment of ossicular mobility during ossiculoplasty is important because the mobility of each ossicle is an
important factor in determining surgical procedure. However, objective measurements of the ossicular mobility have
not been commonly performed during the surgery, and the assessments are made by palpation in most cases. The
palpation is inherently subjective and may not always be reliable, especially in milder degrees of ossicular fixation and in
the case of complex fixation. Objective and quantitative measurements therefore have been required.

We have been developing a measurement system for ossicular mobility. The measurement system consists of a hand-
held probe and control devices. The probe is composed of an ear pick, which is usually used in ear surgery, a force
censor, and an actuator. When the tip of the ear pick contacts an object (each ossicle), the actuator vibrates the ear pick
at constant amplitude and frequency (40 microns and 20Hz). At the same time, the reaction force from the object is
detected by the force sensor. The ossicular mobility is evaluated by the ratio of the vibration amplitude to the reaction
force (i.e., compliance).

The measurements were performed in fresh cadavers. In addition, the measurements of compliance at each ossicle
were simulated using a finite-element model of human middle ear, and the effects of the measurement direction of the
probe on the results were evaluated. The results showed that our new measurement system can perform the
measurements in a short time and provide valuable information about the ossicular mobility to surgeons.

computer ; ‘\

A == I g probe

aT—
)

Measurement system (left) and probe (right)
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Current state of ossiculoplasty in Japan
and clinical factors related to the hearing results
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Yutaka Yamamoto
Department of Otorhinolaryngology, Jikei University School of Medicine

Factors influencing hearing outcome of the ossicular chain reconstruction are broadly divided into pure mechanical
factors of the middle ear transmission system and environmental factors of the middle ear cavity.

In Japan, autograft materials have been mainly used as reconstruction materials for tympanoplasty. The success rate
of postoperative hearing according to the criteria of Japan Otological Society (2010) is approximately 80% for the type
III procedure, 60% for the type IV procedure, and 70% for all.

Among the environmental factors, the most important factor is aeration of the tympanic cavity after surgery. We
investigated the relationship between the postoperative hearing results and postoperative aeration in 105 ears. As a
result, it was shown that the aeration rate in the good-hearing group was significantly higher than that in the poor
group. On the other hand, it was found that 70% of cases with poor hearing had postoperative aeration in the tympanic
cavity. From the results, 70% of the cases with poor hearing results might be led to cases with good hearing results by
progress in the mechanical factors.

We have tried to improve hearing results by the “tailor-made ossiculoplasty” using autogenous bone precisely
trimmed based on the intraoperative measurement since 2000. However, comparing the hearing results before and after
that, although there was an improvement in the hearing results in the interposition type for both type III and type IV,
there was no improvement in the results in the columella type reconstruction. We are confronted with limitations of the
ossiculoplasty using autogenous material.

Mishiro et al. compared the hearing results of the cases using autologous cartilage with those of cases using
hydroxyapatite (HA) by multivariate analysis. As a result, they reported that the use of HA was a significant prognostic
factor for hearing improvement.

In the ossicular chain reconstruction, quality and shape of the material and insertion method should be considered to
obtain optimal sound transmission efficiency at the time of reconstruction. In addition, measures for preventing with
the post-operative displacement, extrusion, fixation, infection, inner ear damage, etc. must be sufficiently considered.

e
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Ossiculoplasty in Missing Malleus : The Malleus Replacement Prosthesis

Robert Vincent
Causse Ear Clinic, Colombiers, France

The presence or absence of malleus handle affects the hearing results in ossiculoplasty, particularly in the absence of
stapes superstructure and/or présence of stapes footplate fixation. The author will present the Malleus Replacement
Prosthesis (MRP) which was introduced by the author in 2012 and which offers more solutions in ossicular chain
reconstruction. Surgical technique and hearing outcomes will be presented.
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Complications in Stapes Surgery — Techniques and Results

Robert Vincent
Causse Ear Clinic, Colombiers, France

Primary stapes surgery is usually associated with excellent postoperative hearing outcomes specially in case of oto-
sclerostic stapes fixation. However some complications could be encountered during surgery such as obliterative oto-
sclerosis, overhanging and dehiscent VIIth nerve, simultaneous epitympanic malleus head ankylosis, perilymphatic
gusher, persistent stapedial artery and middle ear maformations etc.. The author will present his technique for surgical
management of these difficult situations using HD surgical videos. Postoperative hearing results in a personal series of
more than 6000 cases will also be presented.
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Factors Affecting Hearing Preservation
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Shin-ichi Usami'?, Hidekane Yoshimura', Hideaki Moteki"*, Maiko Miyagawa', Shin-ya Nishio"*
'"Department of Otorhinolaryngology, Shinshu University School of Medicine, Matsumoto, Japan
*Department of Hearing Implant Sciences, Shinshu University School of Medicine, Matsumoto, Japan

Background: Various factors are considered to affect hearing preservation. These factors include surgical approach,
electrode type, electrode length, age, etiology of deafness, and individual cochlear length/volume. To obtain the best
hearing preservation, a clear understanding of the factors affecting hearing preservation is required.

Methods: Thirty-nine patients (45 ears) undergoing hearing preservation cochlear implantation were enrolled for
evaluation. Inclusion criteria included measurable residual hearing in the low frequency with a threshold <80dBHL for
the average of values at 125, 250 and 500 Hz before implantation. A MED-EL Flex electrode (24mm, 28mm, 31.5mm)
was implanted and evaluation of post-operative residual hearing was undertaken after 6 months. Hearing preservation
numerical rate (Slarzynski et al., 2016) was used to evaluate hearing preservation.

Results and Discussion: A majority of cases (94%) retained low frequency hearing. A younger age at surgery tended to
contribute to better hearing preservation than that observed in elder patients regardless of electrode length. Concerning
hearing preservation and insertion depth angle, no clear relationship was observed between insertion depth and hearing
preservation. Even with a longer electrode (deeper insertion), our results suggest that better hearing preservation can be
achieved. However, there were some cases for whom hearing deteriorated after surgery and there was a great inter-
individual variation in hearing preservation rate. Concerning the etiology, we were able to identify the responsible genes
in more than half of the patients (56%). It is noteworthy that hearting preservation was well achieved in the patients
who had pathogenic variants in the CDH23, MYO7A, or MYO15A gene, expressed in the inner and outer hair cells,
showed statistically better hearing preservation scores.
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Predictive Factors for short and long term hearing preservation
in cochlear implantation

George B. Wanna
New York Eye and Ear and Beth Israel of Mount Sinai, USA

Cochlear implantation remains the standard of care for hearing rehabilitation in patients with severe to profound
sensorineural hearing loss. Indications for implantation have expanded to include patients with moderate sloping to
profound sensorineural hearing loss for conventional implantation, and those with even greater degrees of residual
hearing for electric-acoustic stimulation (EAS) systems. Recent studies have demonstrated that EAS confers
performance benefits with regard to speech understanding in complex listening environments, music perception, and
localization. As a result, minimally traumatic surgery and hearing preservation have become fundamental concepts of
cochlear implant surgery. Despite advances in electrode design and increased surgical experience with minimally
traumatic techniques, residual hearing is still lost in a considerable number of patients. Various groups have attempted
to identify factors that impact hearing preservation, with surgical approaches, electrode design, insertion depth, scalar
electrode position, age, and inflammation being identified as potentially important factors. Interpreting the relative
importance of these variables is challenging due to significant heterogeneity among studies in how hearing preservation
is defined. To this end, it is crucial to assert that maintenance of functional hearing equates to hearing that can be
successfully aided acoustically and this should be the most important consideration in reporting hearing preservation
outcomes. Thus, the primary objectives of the current study were to investigate short and long-term rates of functional
hearing preservation in patients undergoing cochlear implants with conventional-length electrodes, and examining
factors that impact functional hearing preservation rates.
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ECoG — A monitor for hearing preservation?

Alexander Huber
Department of Otorhinolaryngology, Head and Neck Surgery, University Hospital Zurich, Switzerland

Electrocochleography (ECoG) is a well-established technique to assess the response of cochlear hair cells and nerve
fibers to acoustic stimuli. In the last years, ECoG has become of high interest for objective measurements during
cochlear implantations. The scope of this talk is to review the technique and physiological background. Further, our

measurement results over the last 5 years in well over 100 cases will be discussed and the possibilities and limitations
for monitoring hearing preservation will be explored.
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Cochlear volume as a predictive factor
for hearing preservation after EAS surgery
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Masahiro Takahashi
Department of Otolaryngology, International University of Health and Welfare, Mita hospital

Introduction: Atraumatic surgery is the most important factor of residual hearing preservation in Electric-Acoustic
stimulation (EAS) surgery. But the rate of hearing preservation varies according to the studies. We investigate predictive
factors (cochlear volume: CV, cochlear duct length: CDL) for residual hearing preservation after EAS surgery.

Materials and Methods: Twenty-two patients were included in this study. All the implantation surgeries were
atraumatic technique using EAS implant (MedEL Flex24®) through the round window approach. The evaluation of the
hearing preservation after surgery was estimated using hearing preservation (HP) classification system (THE HEARING
GROUP 2013). Complete HP is more than 75%, Partial HP is from 25% to 75%. CDL and CV were measured using CT
and MRI (Fig), respectively.

Result: CDL was significantly longer in patients with the complete HP than those with the Partial HP. CV was
significantly larger in patients with the complete hearing preservation than those with the Partial HP. Multivariate
logistic regression analysis showed that CV was significant predictive factor in the residual hearing preservation.

Conclusion: Residual hearing preservation after EAS surgery was observed in patients with larger CV and longer
CDL. CV could be one of predictive factors for residual hearing preservation after EAS surgery.
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Analysis of the Etiology and Indications for Cochlear Implantation
in Children with Single-Sided Deafness

Blake C. Papsin
Hospital for Sick Children, Canada

Objective: We aimed to identify the characteristics of children with single sided deafness (SSD) who become
candidates for unilateral cochlear implantation (uCI). Study Design: Retrospective review. Setting: Tertiary pediatric
children’s hospital. Patients: One hundred and one children with SSD presenting from 2013-2019. Intervention:
Candidacy assessment for uCl. Outcome measures: Demographics, radiological studies, audiological data, hearing
loss etiology, and parental decision to proceed with implantation were reviewed. Results: Of the 118 children with SSD
reviewed, 103 had completed uCI candidacy assessment and 15 were undergoing this assessment at the time of review.
More than half of children did not go on to implantation (63/103, 61%). The 2 main reasons for this were 1) they did
not meet candidacy criteria for implantation, most commonly due to cochlear nerve aplasia/hypoplasia (31/63, 49%)
and 2) families (30/103 (29%)) declined participation in the surgical arm of the trial. The most common etiologies of
SSD in the 37/103 (36%) children who both met candidacy and consented to implantation were congenital
cytomegalovirus (cCMV) (16/37, 43%), unknown (6/37, 16%), cochleovestibular anomaly and trauma (each 5/37,
14%). Conclusions: Many children with unilateral deafness who present for implant candidacy assessment do not
ultimately receive uCI. Major factors contributing to non-candidacy are cochlear nerve aplasia and parental acceptance
of the intervention. While approximately, half of children with SSD in our cohort were candidates for implantation, only
1/3 of the total cohort proceeded with implantation with the main predictors of acceptability of this intervention being
an etiology (i.e. cCMV) that carries risk of progressive deterioration in the better hearing ear or SSD that sudden in
onset. These findings provide important insight into this new population of cochlear implant users and the emerging
acceptance of intervention in children with SSD.
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Transmastoid Repair of Superior Semicircular Canal Dehiscence

Stephen P. Cass
University of Colorado, USA

Introduction: Superior canal dehiscence syndrome (SCDS) involves auditory and vestibular symptoms caused by an abnormal
opening in the bone overlying the superior semicircular canal, resulting in a third mobile window into the inner ear. The dehiscence
allows for dissipation of acoustic energy and aberrant stimulation of the vestibular system by sound and pressure passage through
the extra window. The consequent symptoms can be debilitating for patients. These symptoms of sound- or pressure-induced
vertigo, hyperacusis, autophony, and hearing loss characterize the disease. For those patients with severe symptoms, surgical
repair can significantly improve symptoms. Surgery can involve simple resurfacing of the dehiscent canal, plugging the canal, or
both. SCD repair was originally performed through a middle fossa craniotomy approach (MFCA). 7-9 More recently, the
transmastoid approach (TMA) has gained popularity as a safe alternative with comparable outcomes and symptom resolution
Objectives:

1. Evaluate changes in subjective symptoms in patients following transmastoid canal plugging for superior semicircular canal
dehiscence (SSCD) syndrome.

2. Quantify changes in hearing in patients who have undergone transmastoid canal plugging for SSCD syndrome.

Study Design: Retrospective chart review

Setting: Single tertiary care institution

Subjects and Methods: We retrospectively reviewed patients with SSCD who underwent repair with canal plugging via a
transmastoid approach between 2012 and 2016. Symptom severity was assessed prospectively (autophony, sound-/pressure-
induced vertigo, disequilibrium, aural fullness, and pulsatile tinnitus) and after surgery. Pure tone and speech audiometry were
measured before and after surgery. Two-sided Wilcoxon rank sum tests were used to evaluate changes in subjective symptoms and
audiometric outcomes.

Results: Sixteen patients (18 ears) met inclusion criteria. Patients reported a statistically significant improvement in autophony,
vertigo, aural fullness, and pulsatile tinnitus (p<<0.01), as well as trend toward improvement in disequilibrium (p=0.079). There
were no changes noted in PTA or WRS; however, there was a statistically significant improvement in air-bone gap (ABG) at 250Hz
of 11.25dB (p=0.047) with 13.44dB improvement in air-conduction thresholds (p=0.012) and an insignificant change (0.94dB,
p=0.89) in bone-conduction thresholds.

Conclusion: In our study, patients with SSCD demonstrated excellent hearing outcomes and resolution of otologic symptoms
after surgical repair. Transmastoid canal plugging is a safe and effective alternative to the traditional middle cranial fossa
approach for repair of SSCD.

Intraoperative photographs during transmastoid canal plugging. Two fenestrations are made on either side of the dehiscence. The blue-lined
semicircular canal is opened with a right-angled hook under fluid (A). Once the semicircular canal is occluded on both sides of the dehiscence,
the dehiscence can be inspected directly. In the lower image (B), the labyrinthine side of the dehiscence is seen fully and a hook placed on the
dura side and can be seen through the dehiscence.
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Middle fossa craniotomy approach for repair of superior
canal dehiscence following failed round window surgery

Daniel Lee
Department of Otolaryngology, Harvard Medical School, USA

Objective: Round window (RW) occlusion or reinforcement is a less-invasive option compared with direct SCD repair
approaches to improve symptoms of superior canal dehiscence (SCD) syndrome. However, RW surgery is associated
with variable outcomes. Middle fossa craniotomy or transmastoid repair is an option for SCD patients who fail RW
surgery, but it is unknown whether sequential repair following RW plugging improves SCD symptoms or increases
complications. The objective of this study is to evaluate outcomes of SCD repair via middle fossa craniotomy following
failed RW surgery.

Study Design: Retrospective review.

Setting: Academic tertiary care center.

Subjects and Methods: Patients who underwent middle-fossa SCD repair following RW surgery for SCD. Prospective
data collection included symptom questionnaires, threshold audiograms and cervical vestibular evoked myogenic
potentials.

Results: From our database of 194 patients who underwent surgical repair for SCD (2000—-2017), we identified 16
patients who underwent revision surgery. We identified 7/16 patients who underwent middle fossa craniotomy with
plugging of the SSC due to persistent symptoms following RW surgery. The majority of patients were males (71%), and
most had left-sided SCD (86%). Resolution of symptoms and reversal of diagnostic indicators was observed in the
majority of subjects following middle-fossa SCD repair after failed RW surgery. We observed no major postoperative
complications.

Conclusion: Middle fossa craniotomy and SCD occlusion is a safe and reasonable option for patients who fail RW
surgery. Our cohort did not show increased risks of auditory or vestibular dysfunction.
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The technique and benefits of plugging by using underwater
endoscopic ear surgery for superior semicircular canal syndrome
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Daisuke Yamauchi', Yoshinobu Kawamura', Yohei Honkura', Toshimitsu Kobayashi®, Ryoukichi Tkeda®,
Hiromitsu Miyazaki’, Tetsuaki Kawase’, Yukio Katori'
'"Department of Otolaryngology-Head and Neck Surgery, Tohoku University Graduate School of Medicine
*Sen-En Rifu Otological Surgery Center, Miyagi, Japan
*Graduate School of Biomedical Engineering, Laboratory of Rehabilitative Auditory Science/
Graduate School of Medicine Department of Audiology

Superior semicircular canal dehiscence syndrome (SCDS) is first reported by Minor in 1998 and has been debated
and reported about therapies, especially surgical methods. One of them is the reinforcement method of round window
which is based on the “third window theory” and seems reasonable but sometimes it was not effective very well. On the
other hand, the dehiscence of most SCDS cases is identified directly by using the methods of resurfacing or capping with
middle cranial fossa (MCF) approach, but it is hard to observe it when it locates underneath superior petrosal sinus
(SPS). Furthermore, there are always risks of adverse events such as brain damages when the MCF approach is chosen,
so it is not easy to decide surgery owing to this dilemma. Therefore, the plugging of the dehiscence with the transmastoid
approach has been advocated to perform easier to otosurgeons than MCF approach. Controversy the dehiscence is
hardly observed from the low side and it is likely to say that there is more risk of sensory neural hearing impairment
than the other approaches.

To dissolve these problems, we modified the plugging technique with transmastoid approach safer by using
underwater endoscopic technique (Yamauchi et al. J Laryngol Otol 2017). It became possible to observe the
membranous canal and the area of dehiscence very clearly by using this technique of soaking the tip of an endoscope
underwater when superior semicircular canal is to be opened after mastoidectomy. Even if the dehiscence located on
SPS, this technique is advantageous in safety and feasibility by approaching from underneath. The setting of this
technique, adaptations, and the postoperative results will be demonstrated.
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From endoscopic ear surgery to mastoid obliteration
in cholesteatoma surgery: the Ipswich strategies

Matthew Yung
Department of Otolaryngology, Ipswich Hospital, Ipswich, United Kingdom

There is a lack of high level evidence in the surgical treatments of cholesteatoma. Surgeons all started off as surgical
apprentices. His/her surgical techniques are influenced by one’s teachers, nationalistic influence, the health care system,
and the population one serves.

In the last 3 International Cholesteatoma Conferences (Edinburgh 2016, Nagasaki 2012 and Antalya 2008), a number
of surgical and imaging techniques have becoming very popular and trendy. They were ‘endoscopic ear surgery’,
‘mastoid obliteration’, ‘cartilage tympanoplasty’ and the use of ‘Diffusion Weighted MR imaging’ in the postoperative
follow up of cholesteatoma cases.

Endoscopic ear surgery for cholesteatoma aims to minimize bone removal and maximize preservation of mastoid
mucosa. This may improve ventilation in the mastoid cells. On the other hand, mastoid obliteration aims to eradicate
the mastoid cells and fill the cavity with biological or alloplastic materials. Even normal cells are removed before
obliteration takes place. In theory, these 2 approaches appear to have conflicting philosophies.

The author has been practising both approaches for many years. The long term results of both mucosa preservation
and eradication/obliteration techniques are compared in this presentation. Using Kaplan Meier Analysis, the 5-year
recurrence + residual rate of both techniques were 5-6%!!! It is the author’s opinion that the key to a successful
operation in case selection.

The ‘EAONO/JOS Classification and Staging System for Middle Ear Cholesteatoma’ was established at the 2016
International Cholesteatoma Conference in Edinburgh. The author will present his surgical strategies on cholesteatoma
surgery based on the class and stage of the cholesteatoma. All pars tensa and stage 1 pars flaccida cholesteatomas are
given endoscopic ear surgery. Stage 2 pars flaccida cholesteatomas will be offered microscopic ear surgery with cavity
obliteration.
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Introduction to the EAONQO/JOS staging system for middle ear cholesteatoma
and the I00G categorization for tympanomastoid surgery
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Tetsuya Tono
Department of Otolaryngology Head and Neck Surgery, University of Miyazaki

The operating surgeon is required to make a subjective decision regarding the most appropriate surgical technique for
the individual situation, to achieve optimal surgical goals, including disease eradiation and subsequent functional and
anatomical stabilization. Classification and staging of cholesteatoma provide a standardized assembly of a relatively
homogenous group of patients, allowing rational interpretation of surgical results based on respective
pathophysiological conditions of the disease process.

The Japanese version of the JOS staging system has undergone several revisions since 2008 and its English version
was published in 2016 following slight modification through a collaborative dialogue with members of the
cholesteatoma guidelines group of the European Academy of Otology and Neurotology (EAONO) led by Nuri Ozgirgin.
Then, Matthew Yung, the president of the 10" International Conference on Cholesteatoma and Ear Surgery, provided
the JOS and the EAONO steering group members an opportunity to work together to propose a consensus document at
the conference. The final version of the “Joint EAONO/JOS Consensus on the Definitions, Classification and Staging of
Middle Ear Cholesteatoma” was the end product of several rounds of international discussions and refinements before
and after the conference over one year.

As for the categorization of middle ear surgical techniques, the Committee on Nomenclature of JOS proposed the
1983, the 2000 and 2010 versions on “nomenclature of surgical methods in tympanoplasty with eradication of the attic
and mastoid lesions” as well as on “classification of ossiculoplasty”. The latest version of the JOS proposal has been
rapidly updated among Japanese otologists, allowing standardization not only in reporting of surgical outcomes but also
in meaningful communications among physicians in Japan as well as clinical information for their patients. However,
there have been some limitations on an scientific communications at international otology meetings and research papers
based on the definitions and terminology cultivated differently in each country.

International Otology Outcome Group (www.IOOG.net) was formed in 2018 under the leadership of Matthew Yung,
aiming to create a common data set for otological community that can be used as a standardized system to facilitate
international collaboration in research towards improving patients outcomes. Seven steering group members (James
from Canada, Dornhoffer from USA, Merkus from Netherlands, Linder from Switzerland, Black from Austraria, Phillips
from UK and Tono from Japan) were appointed to build up an categorization of tympanomastoid surgery and there was
an intensive discussion before completing the SAMEO-ATO framework.

Summaries of the EAONQO/JOS staging system for middle ear cholesteatoma and the IOOG SAMEO-ATO framework
for tympanomastoid surgery are shown in the abstract written by one of the panelists of this session, Yu Matsumoto.
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Results from the Japan Otological Society registry data set
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Manabu Komori
Jikei Daisan Hospital, Department of Otorhinolaryngology

The committee on Nomenclature of the Japan Otological Society (JOS) was appointed in 2004 to create a
cholesteatoma staging system widely applicable in Japan and as simple as possible to use in a clinical practice. After the
initial proposal of the principal staging system in 2008, the JOS staging system for middle ear cholesteatoma has been
developed over the past 7 years through a consensus-based process. In 2015, we proposed the latest version of the
staging system for four main types of cholesteatoma; retraction pocket type (pars flaccida type, pars tensa type and
combination type), non-retraction pocket type (secondary to a chronic tensa perforation type, transplanted
cholesteatoma type), congenital type, and unclassifiable type.

A nationwide survey was conducted by the Committee of JOS in order to promote the use of this system among JOS
members and to capture the prevalence of cholesteatoma types and stages in Japan in 2015. From 74 hospitals, 1791
cases have been registered. Following shows the results of cholesteatoma classification; pars flaccida cholesteatoma
were 1133 cases (63.3%), pars tensa cholesteatoma were 233 cases (13.0%), cholesteatoma secondary to a chronic tensa
perforation were 100 cases (5.6%), congenital cholesteatoma were 234 cases (13.1%), and unclassifiable cholesteatoma
were 91 cases (5.1%).

Postoperative survey on those cases was carried out in 2017. The available data was 1456 cases from 49 hospitals.
Recurrence rate, hearing results were evaluated with respect to each classification and stage. Total recurrence rate was
7.1%. The recurrence rate increased with increased stage of the cholesteatoma. Hearing result was evaluated based on
the criteria of successful ear by JOS. Rate of the successful ear was 61.9% in total. The successful rate decreased with
increased stage of the cholesteatoma.

The JOS staging system was very useful for standardizing the reporting of middle ear cholesteatoma and for adjusting
for severity in evaluating outcomes. In 2016, the JOS and European Academy of Otology & Neuro-Otology (EAONO)
published Joint Consensus Statements on the Definitions, Classification and Staging of Middle Ear Cholesteatoma,
which is very similar to the JOS 2016 system. These classifications may be broadly implemented to discuss about
etiological differences, pathogenesis, and surgical outcomes in cholesteatoma.
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International collaboration validates EAONO/JOS cholesteatoma classification

Adrian James
Department of Otolaryngology — Head and Neck Surgery,
University of Toronto, Canada

Background:

Many years of collaboration between members of the Japanese Otological Society, and more recently the European
Academy of Otology and Neurotology has led to the development of a combined European — Japanese staging system
for cholesteatoma (EJS) that has been approved by international consensus. Aspects of validity of this new system were
examined by testing (a) the reliability of retrospectively staging previously acquired data, (b) the external validity
regarding correlation with recurrent disease. Strengths and weaknesses of the staging system were reviewed during this
process.

Method

Nine centers with prospective cholesteatoma databases were recruited. Cases were allocated to EJS Stage at each
center using details from time of initial surgery. An independent rater also staged the cases and noted any discrepancies.
At one center, results from database staging were compared with staging based on contemporaneous operative records.
Inter- and intra-rater reliability were calculated. Recurrence of cholesteatoma was compared with EJS Stage controlling
for confounding variables such as patient age and surgical approach.

Results

Of 1482 cases of cholesteatoma, 320 (22%) were Stage 1, 977 (67%) Stage 2, 153 (11%) Stage 3 and 4 (0.3%) Stage 4.
No database contained details of all parameters required for accurate staging. Staging discrepancies occurred in >10%
cases but inter- and intra-rater reliability of staging were high (Kappa 0.8; 95% CI between 0.7 — 0.9). At 5-years, 8%
had recurrent cholesteatoma (Kaplan Meier analysis). Controlling for the influence of young age and different surgical
approaches on recurrence reveals that when compared with EJS Stage 1, the hazard ratio for developing recurrent
cholesteatoma is 2.77 higher for Stage 2 and 3.61 higher for Stage 3 (Cox regression, p=0.01).

Conclusion

The EJS Staging system provides an internationally agreed standard for collecting data to classify cholesteatoma
severity. Although data can be applied retrospectively with reasonable reliability, prospective data collection would
prevent inaccuracies that arise from missing data-fields. To enhance validity of the EJS system, we propose clearer
definitions of some categories. Refinements to definitions of stage may improve prognostic utility of the EJS but should
be made using evidence powered by large-scale collaboration.
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Simple Data Entry for the IOOG SAMEQO-ATO Framework
and the EAONQO/JOS System
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Yu Matsumoto
Department of Otolaryngology and Head and Neck Surgery, Graduate School of Medicine,
the University of Tokyo

The IOOG SAMEO-ATO framework has been proposed as an international classification for tympanomastoid surgery.
EAONO/JOS system has also been proposed as an international classification for middle ear cholesteatoma. The
moderator and other symposiasts will explain the process of establishment and discuss the significance of the two
classifications.

The challenge now lies in how to spread them for clinical use. Database entry should be as easy as possible when the
surgeon is exhausted after the surgery. There are two A’s and two O’s in the SAMEO-ATO framework, which is confusing
and hard to remember. In the EAONO-JOS system, the cholesteatoma classification and the STAM system are partially
linked, and the staging judgment also changes depending on the complications. To solve this problem, I devised an Excel
document that could complete the input in a few minutes. The option buttons and checkboxes are arranged on the
summary figures. It is possible to comply with the above two international classifications simply by selecting them.
Staging is an automatic calculation. For instance, an error will be returned if there is no check in A despite selecting Pars
flaccida cholesteatoma.

Because it is an Excel document, it naturally supports all electronic medical record systems in all facilities in the
world. The Excel document creates a string for pasting into electronic medical records. It also helps to paste as multiple
cells to the existing databases. Saving the Excel document is another good option.

EACHD/ OS5 syitem 2017
Claridifatesn and Stagng of Middls Ear Choleleatoms
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AUDITORY IMPLANTS—Middle ear implant—

Joachim Miiller
University of Munich, Germany

Active middle ear implants are surgically implanted prosthesis, which are intended to directly stimulate the ossicular
chain or the inner ear fluids through the oval or round windows. These implants may be useful for the treatment of
patients with sensorineural hearing loss as well as for conductive or mixed hearing loss. This Round Table attempts to
summarise the current knowledge concerning the basic characteristics and indications of the most commonly used
middle ear implants.

Combined hearing loss is an essential indication for implantable hearing devices. Depending on the bone conduction
threshold, various options to couple active middle ear implants to vibratory structures of the middle ear are available.
Surgical details of coupling are discussed as well as proper selection criteria.

Patients with mild sensorineural deafness usually benefit from transcutaneous bone conduction implants (BCI), while
percutaneous BCI systems are recommended also for moderate hearing loss. For combined hearing losses with moderate
and high-grade cochlear hearing loss, active middle ear implants are recommended. For patients with incompatibilities
or middle ear surgery, these implants are a valuable and proven addition to the therapeutic options.
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Micro-structured thin-film technology for the development of conformal
auditory brainstem implant (ABI) electrode arrays

Daniel J. Lee
Department of Otolaryngology, Harvard Medical School, USA

Auditory brainstem implants (ABI) provide sound detection to deaf individuals who are not candidates for the
cochlear implant due to anatomic constraints (Neurofibromatosis Type 2 or NF2, cochlear ossification, or congenital
cochlear or cochlear nerve aplasia). The stiff ABI electrode array, developed over 20 years ago, is placed on or near the
surface of the cochlear nucleus (CN) in the brainstem and delivers multichannel electrical stimulation. Outcomes with
the ABI are poor compared to the CI and the reasons for this are not fully understood. We believe that the complex
anatomy and physiology of the CN together with poor spatial selectivity and inherent stiffness of contemporary devices
lead to only modest auditory outcomes among ABI users. We hypothesize that a soft ABI can improve biomechanical
compatibility with the curved CN surface. We developed an implantable neurotechnology to manufacture ABIs that are
compatible with surgical handling, conform to the curvature of the CN following placement, and deliver efficient
electrical stimulation. We fabricated conformable ABI arrays for use in mouse and human CN and validated them in
vitro. Experiments in mice demonstrated that these implants reliably evoke auditory neural activity in vivo and early
studies in cadavers confirm compatibility following insertion using an endoscopic-assisted craniotomy approach. These
novel arrays demonstrate ease of array positioning, and robustness and reliability of the soft electrodes. Our
neurotechnology is an exciting opportunity for advancing the treatment of deafness in a specialized group of patients
who are not candidates for the CI and is broadly applicable to implantable conformable electrode arrays throughout the
central and peripheral nervous system.
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Evaluation of endolymphatic hydrops on MRI
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Michihiko Sone
Department of Otorhinolaryngology, Nagoya University Graduate School of Medicine

Visualization of endolymphatic hydrops (EH) has been available using 3-T magnetic resonance imaging (MRI) after
intratympanic or intravenous injection of gadolinium (Gd) for more than 10 years (Figure). Investigation into the
existence of EH among patients with clinical symptoms related to Meniere’s disease (MD) revealed that EH was
frequently observed in these patients, suggesting MRI evaluation as a promising tool for diagnosis of MD, though no
appearance of the term “EH” on the diagnostic criteria for MD proposed by the Barany Society in 2015. The relationship
between EH on MRI and otological examinations in patients with MD has revealed that physiological function was
related not only to the degree of EH, but also to the persistence of EH and its forms. MRI finding could provide a clue to
predict progression of the disease from unilateral to bilateral MD. Moreover, such MRI evaluation is available for
differentiating MD and vestibular migraine, which are frequent causes of vertigo. In addition to ears with MD, EH could
be detected on MRI among ears with otological diseases, such as in patients with sudden deafness, fluctuating hearing
loss, pathological third window lesions, or middle ear diseases including otosclerosis, regardless of their clinical
symptoms. The significance of EH should be evaluated in terms of symptomatic, asymptomatic or degenerative EH. EH
alone is not sufficient to cause symptoms, and some cofactors may be needed, however, MRI evaluation could provide
useful information regarding inner ear disturbances, including MD.

Endolymphatic hydrops in the cochlea (amows) and the vestibule
(an arrowhead) as black areas surrounded by Gd-filled perilymph
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Is it time to change the taxonomy of Méniére’s Disease?

Rudolf Probst
Department of Otolaryngology, Head and Neck Surgery,
University Hospital of Ziirich and University of Ziirich, Switzerland

Indirect functional evidence of endolymphatic hydrops (ELH) by electrocochleography or otoacoustic emissions has
been available since many decades. Patients with suspected Méniére’s disease (MD) had positive findings in roughly
70%. Modern MRI allows direct visual evidence of ELH, establishing a precondition of MD but not the clinical diagnosis.
The diagnosis is still based essentially on the guidelines of the AAO-HNS Committee on Hearing and Equilibrium
published in 1995. The Classification Committee for an International Classification of Vestibular Disorders (ICVD) of
the Barany Society proposed modifications in 2015, with the participation of the Japan Society for Equilibrium Research
(Lopez-Escamez JA et al., J Vestib Res 25(1): 1-7).

Establishing ELH by inner ear MRI may be the starting point for the diagnosis of “Hydropic Ear Disease” (HED) as a
clinical syndrome, rather than MD. Evidence suggests that HED can present with vestibular symptoms only, with
auditory symptoms only, or with both auditory and vestibular symptoms corresponding to classic MD. It may be timely
to us HED as a primary diagnostic label instead of MD.
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Changes in vertigo frequency and endolymphatic volumes
after endolymphatic sac surgery

s Al
AR TS - BESHERS MR

Tadashi Kitahara
Department of Otolaryngology, Nara Medical University

Meniere’s disease is a common inner ear disease, that presents with recurrent vertigo and fluctuating/progressive
cochlear symptoms. The pathology of Meniere’s disease was first reported to involve endolymphatic hydrops in 1938.
The endolymphatic sac is thought to have a role to keep the hydrostatic pressure and endolymph homeostasis for the
inner ear. We usually take endolymphatic sac surgery with intra-endolymphatic sac application of large doses of steroids
for intractable Meniere’s disease to control hydrops and preserve or improve inner ear function.

In the present study, to observe the effect of this surgery, we calculated the endolymphatic space size using 3-Tesla
magnetic resonance imaging (MRI) 4 hours after intravenous injection of gadolinium enhancement at two time points:
just before and two years after surgery. To reveal the condition of the endolymphatic space, we constructed 3D MR
images semi-automatically and fused the 3D images of the total fluid space of inner ear and the endolymphatic space.
After fusing the images, we calculated the volume of the total fluid space and endolymphatic space.

Two years after surgery, 16 of 20 patients showed complete relief from vertigo attacks and reductions in the ratio of
the volume of the endolymphatic size to the total fluid space especially in the cochlea and vestibule using 3D analysis of
inner ear MRI. These results indicate that endolymphatic sac surgery with intra-endolymphatic sac steroids is a good
treatment option for patients with intractable Meniere’s disease to control hydrops, resulting in free from vertigo/
dizziness.

The 3D analysis of inner ear MRI could be helpful for the detection of volumetric changes in endolymphatic space.
The localization of hydrops might be important for understanding of mechanisms of vertigo attacks in Meniere’s disease.
Further developments both in inner ear MRI and analyzing software will give us reasonable answers for unsolved issues
in this field.
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Surgery in Menieres disease: Retrolabyrinthine vestibular neurectomy and
endolymphatic duct clipping

Seren Hansen, SE Stangerup, Hidemi Miyazaki, Martin Nue Mgller, Per Caye-Thomasen
ENT clinic Frederiksberg &
Department of Oto-rhino-laryngology, Head and Neck Surgery,
Copenhagen University Hospital Rigshospitalet, Denmark

Retrolabyrinthine approach to the inner ear canal and CPA is an inner ear preserving safe approach. During skull base
surgery the skull base team has perfectioned the usage of per-operative monitoring of the cochlear, vestibular and facial
nerves using the CPA neuromaster®. In ménieres disease, section of the vestibular nerve has proven to be an effective
and final treatment with vertigo control in up to 93% of the patients. Endolymphatic duct clipping in Méniéres disease
have been an ‘new’ treatment modality. A prospective randomized protocol is unfolding.
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DT, BEOFEIES MM MG L EF o7z 1972 4128 L2 CT 13, Ethkoh 2 B4 282 928l X8 7.
7272 LEAFHIC BV Cid,  BO SIS C R IR S, Bh00 22 BEAG 2SR B, B TSI O AR O IRTE 2 KO L 20\
Lo ERIEIR I N e o7, HECO L) ZMELZRRT 20 L WFESRAR SO 2OH 5. KT,
WLARSEE % B 7 HE MR IO W THERE L L ICHANT 5
2. EMECT

— 7% CT M TOHRGETH A0 FENMELRL T, BICHEMBUEDFHEIZB W TXEE 7 5. FEEIL
JEIR & BRREMR AT TR S, RN RS IIRERNEE/Z - 72, FH 513 2001 4, 5k R CT CHEER
ZOEEHEBTR 2D THEL, BRI UL LTHAH I — > ¥ —24 CT (CBCT) 7%, BHSAIMEI T S Nk 72
CBCT @9 b, FEMLR VAL CTHE s AT, HEOMSHZ N L CEBMAmG2zHRETE s Z0OREED
Fr 2 EFRNC T 5 2 el L o o7z, S OITEE, HICHEORKIRELZ HFTFsrZ itk End,
OV NEG RO B O ILREZEAL & BIRUE O BEME, HEEIR & FERO MY, BT 7o UL sk I E)
TR E BEEOMMEN, & EOAROMEIMR T WS, CBCT 25, B OkLE - HIEE O, G EHERIC
WHTE LR ERT.
3. BEEHCT

2017 4E, ZEMs e 2 MBI ICE O -8 55 CT (UHRCT) 238345 L72. UHRCT (2638 & Mk 7 mic 2 f5
DOFEETH 5 0.25mm VU5 OB FE & /NEROBRSHREA A L, &AK2048 ¥ 7 L VIUFCTERRENL. i - LI
THH SR 725, BESEFHEETH T TR EH SN, & IHBESHEETOSWEHMEIGEH S hTws, fEk
O CT T AGEEA R FRYOWERRP T LRSI 7205 5) OO0, MG OFHE L < e
ENHBNWT —=F T 77 " BB o720, FNRRIBICEE L. HEICOWTL, ik (25 TLIV] sk dro
TP Ze BARCIREDS L D IRIREN D X H 12k o7z. T-HERMOMBRORMHiED B L 72,
4. 4DCT

FHRZ MR CT (Area Detector CT, ADCT) Z ()i W TAFE O 85 & FRES IR AS, w5 s e [l s S m] BE 2 4512
BRI hTBY, F—MCcHEfidfor 2 &, BMIYICEET 2 VAR T—4% (4DCT) 2o T& 5. ThICLD
ERNTOHEORKZEINICGHETE 2. AHICK D MESFEOFEOMAEILB LU, BFEMUEREDO R T T
DIEOEALDFHECE 5. MEFIRE L EICX 2MEOAEOF iz &, TERELEREZMAGDbETEliT 52 L 25T
ELWHEMN D D, HERBUEDHT 3 ) 0BT, B L COAEENTHERG BT, BB 2 S HGERNZ W
o THHICPASH L, IWEBOFHICFIHCTE 5.
5. BEFBRIEY

HAEZRTH 5LV O CT #HEF1E, MR EDZ W, SRRSO 3 % K2 A% B
PETHE. FTxid, ADCT #HHLU/NEOERBOAZ ) —= v 7 LTOFHICHEHTE S, WHEZR R D
WO, POBEHE CTHEAETE Hopst (B EIE 100kV - & HEIT 10mA - FBETEH 1.5sec/ 1§z x 1 [[iE) % 7
WLz, HAL v M U BEICILECT A R E T, 1 2 LIS I R T RGN e R TEERATIUR T E 5.
o e EOHREBZEILDE L, NEOHEEFTHEOFE - FHOBRBRFEWREDOR /) —= V ZIZBHAT
5.
6. ZTOftk

ZFOMRMACIZIENT TR SN AEM & LTid, MRIIC X A2HEZEW - ki - #RELZ oS HEMAGOMEE ®
HhT a1 2 EEOHIERL EXET 5N, IS OHMOMESRIC L 2 MBSO MEN L RS,

63



45 29 AR HFE SR AT S paE (2019)

NJ2-4 XAz RL—Ya3 Yy a2
HERBEICHT3EEEFii—F3ME - KEMBREDOAHDOI X

i T
SRR e HRPl > 5 —

VAR, HERBOBE EHRICH LVERSALONS. HERBUEIZO W TIZBIIEIES A 2016 F1C H AR H R
FOREEIN, ZOWFERIIENALLDIIHENTVWS, T2, HEY Y FHOERMIERBEIHT L, Twv) BTk
FidIs & 72 % 2 A fF s 5.

HEREESEWBCEL ZH LT, BE YU FMacEET4LE, MULZFMFHEZBERTLILIIEETH LN, £
WS L0557, WHOEMLRFHENERLTH L. ARIDPOEELFHODIC, FaxIT-oTnE LRERRS
L, BEOFMTFHEMET L2 PETH 5.

1. frErEEE

T HBUEZBIEHEZ 2016 12 > THEEFIOZW 2179 25, ZRIMA THE Y Y FHICBWTHKAL DT> TV 5
FHIEE IS DWW TR RS,
® M2

HEY VY FMICBTAMZ L LTRICEE RS0, AN HEEONRE, ABRENEEETH L. FLITFEAWIZIZ
kD &, RACPHAEL EOGAFIER TUGE L 2 2 WIER 2 Finlis & LCT\wab. F72, HERBUEDEHRDL 2 HET
THBICHEE 20 2 DI, FANSGIEBR O ERELEIE NS, HRMBNELRENTE T E 4720, B IESHELNS
ERBIFONL. 22T, HIGOFHIiETH S THI ZIClZ, PHI-10 (KIH 4 5, 5140 1) v RBZEIC
X BRI R OMTRG - Witk OEFANRH E P A L7z, 1) No handicap (0-8), 2) Mild handicap (10-16), 3)
Moderate handicap (18-24), 4) Severe handicap (26-40) &7 10, (1) (2) ZHEFERIIEHEL TV 5.

@ DIBEYEHE

HERIGERZ T, A% - ) DMHEADGR & W) /G H 5, HFRICE Y Z00BIRESWET 5200, itk
DR R L FUATT IOV TOMEFIZ R\, £ 2T, HADS NS QIDS-J % W TAR% « 9 DIEROHE# I H O
Mt %2 iT-oTWw5hb,
® BFEEEORHRNTME

HEERIEDERD Y S, AFMIEZRDWHEFZAEEIL . HFEREOFME L ik, BEAXEGTORH
NOEW AT 24 PRI =TI X 2BENSEHTH 5705, FBEICZ LW LB RETHD. €T, BERFEG
OB E~OEOZBIHiZ HAYE LT, HFEREMRARELZMMEL, ME%21T-o T3,

@ [EEfiCT

B CTHREIRDSERIR§ 5 728, BHOCT L ) A CTICTEMiT A &2k, AERKBOBEDOIREZILIRTE
59 HEE VIEAMOMATFEMIC B VTS, HERRMRE L & b2, BRI - B, NSEEIIROSKE - BT
HEOHH, L EOMEDIT).
® BEREAVLEEEES YA XOER

HAERBOEDIERIE, HIC—EL W) b TldRwizw, —BOMEN CT T RAAEE ORI L 2w &8
HbH. ZIT, BYVELBEOTE 2 HERBRALE CHERMBAEEZHETELRWIRET Lz, ETVERBLIUH
EPIHUEREFE BB E OEEN CT RS2 T L 240, HER L SEEOIWRTEICAE LB RO b, 8512,
HEY VFAGIT oI B 2505, BEE UPARTH - 7ERICB VT, I LAHFEY Yo% 4 X Lm0
BLROWRELE L OMICAERELRMHBEERDZ. INLOHREZZIT T, bbb, SEEORRELLY HEITK
MIHAZRALHEYE V4 XEEIRL T 5.

2. AHREE AV -EEHZEOOM b

LR CIREE Y VT, WHECE 2 HERENOMRET>Tw5 Y. HEHENZUTO 3208 1 7125
Fohs, OHERMAEEORE BRI, QHERMEROBEAR, OFRGFELER. Z0H5, SHFAMICBVWTH
BRI, HEY VPO, MAPHLWZ E2%bh o729 F72, false passage & N 25D TEIE S h
TWARIERHY, COFFICHEE YA SIND &, FERVPHIFTE R, 20720, iifio CT 12 X 25T Z,
MFFICABERIC CHEOZMERL, HARICDE UPIELLHENICRBESNTWL I LOMREEZITH) 2 LT, #4,
MEFEIZFM A2 EETE .

Xk

1) Kikuchi T, Oshima T, et al. Otol Neurotol 2007; 28: 199-203.

2) Ikeda R, Kikuchi T, et al. Otol Neurotol 2016; 37: 908-913.

3) Takata I, Ikeda R, et al. Otol Neurotol 2017; 38: 846-852.

4) Ikeda R, Kawase T, et al. Otol Neurotol 2019.

5) Ikeda R, Kikuchi T, Kobayashi T. Laryngoscope 2017; 127: 2149-2151.
6) ITkeda R, Kikuchi T, et al. Eur Arch Otorhinolaryngol 2017; 274: 781-786.
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NJ2-5 VAN L= ar ey a2

hE—SEEMAEZRREM & U TOEEREEIC DOV THE
(EEDX 25/ LERERH» D)

[ R
| N7 e B SR R > &7 — B S R

ANEOERIZIE, ZHE MR EDTAAET 205, DL K APEROEEFETPNT X 2 M M T 1 [F) a2 R ¥ 70 BB 280
AL EINb. 16S TRNA X ¥ 7 ) AENTFETIE, HERERUEY b &0 724 TOMREIZE M5 DNA 2L 2 L i
Bri, Mzl - MEsT2 28R THs. Frld, PEHEAEREZHLPICT 5720 N THNEFM 72 EHRHIZ%
EDHENT R FAHES 25 &, F /8P T ROMEK ZH O 2123 % 7208 B SSAEF 2 & AR IR T A7 74
YT VEFIL, 16S IRNA X & 7 AEITCC, WHMREO 707 7 4 VEtio72Y. ABomHIZ, hEc#
ALNTW2L D L% OMBFEITFAT LI EPWHSIARY, TMEEOTALDS, HETEPELEEELTWD
ZEBHL IRz,

G, ToOPHME#ETT 7 7 ANVT = 2 O THEREIIOWTE 22w, HEIIPHE RIRF2 B ST
HY, TORKEEL, BEPELLR EPERBERT E ROICEEL TS, 1. /NEOPREHAERSE & EIREE AR
FARE, 2. KAOHHEHEMARSE L LIREEARE 2K, 3. PEHMRE L ARG EORETRE TR, o320
HHXY, FH—RIEPEHREHEREME L COFEBRICOWTELRET S,

1. ‘NEOPEEEREE L FFEEAREE T R

/N Y3 B WR B R FE W (&, Firmicutes '] 2578 % % 7 ® & & % <, Bacteroidetes " 8 %, Proteobacteria ' 5 %,
Actinobacteria ] 3% & it <. /NEHH & #E B 5% (X, Proteobacteria 12557 % & ik & % <, Actinobacteria [} 28 %,
Firmicutes ] 8%, Bacteroidetes ['] 4% &%t <. /NETO LINEE AR &P EEAR X, SRR MK E LR >Tw5.
2. RKAOHEEHERE S LFEEEREZ L&

KAD FIHGEH AW TH, Firmicutes MAS75% & i b % < (5%, Bacteroidetes ["] 12%, Actinobacteria "] 4 %,
Proteobacteria "] 3% & #t <. /MNEERATLEINEEAERICARELZITRDO RV, —F, KRAOHPTEERE T,
Proteobacteria ["] 47%, Actinobacteria '] 29%, Firmicutes ["] 19%, Bacteroidetes 1 3% & 72 1), Firmicutes ["] /33
Z5ZET, HREINAPHEIERR & R 5% b 5.

3. FEEAEERZIARBREOREEE CTHRET

FZEHOBEFIFEHFEREIX, MCO : BEMENIZEALEOON LV O, MCL @ BEMESFLZSHEMEICEFE LT
Wb b0, MC2: AEKHEOEENRI 2D, MC3 : BUREE VKB E THLATVE LD, O 4EBEIIHITL
B AN TN HE G O MCO-1 & MC2-3 @ W H # 4E W #% (22w THEN L 720 38 H @ v MCO-1 T i3,
Proteobacteria ["] 76 %, Actinobacteria ['] 21%, Firmicutes '73% T®» 1, & ® H\» MC2-3 Tid Proteobacteria [
58%, Actinobacteria "] 15%, Firmicutes ["] 25% & Firmicutes IO #4238 2 T 7z,

INLORREN S, O H AR % Proteobacteria M2YEALTdH Y, Firmicutes " AYENL T dH % LI 164 7%
L, & EIMFEERETH L, @QLAERL &2 I, Firmicutes FIAAHE LB L THHEICA->TWL 2L, 25
REND. PHMEE O Firmicutes MOH G225, TOADOINE TOHERELZELZL TWL2D T BV LHERIL
TWwW5.

3k

1) Minami SB, Mutai H, et al. Microbiomes of the normal middle ear and ears with chronic otitis media. Laryngoscope
2017; 127: E371-E377.
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NJ3-1 FUVAM L= Y323
h EOREZHMEE & NEE T ERFT

[ ES =
FARRFRF B EAAFTER H SRR - SSHARS R

TR O RIRAREEALC X 0 B BN T H R (Transcanal Endoscopic Ear Surgery : TEES) »3%3i{L
LCTH 20 EA%8 M L7z, TEES DR Db 726 L7zTD—>L LT, TH=E - BEHEOSIEMMRE L, PHPER
i ¥ DI - PR ZET 5N 5.

Hilie F 3 HEoNEY EhHEogEE, b L CIENEWR L2 SBROMEY T, £ 3 et) L&l
Baaa, MNEHNTHEBEEO X 5 %8 % 5723, Proctor (1964) 12 XU, HHPEOFRA MR TH T H
BEBELODOEREFEHEBICEEL TH 5 4 O primary pouch 2155 & S b, BTSN X Y Saccus
anticus, Saccus medius, Saccus superior, Saccus posticus 4 ©® pouch 2377 TC, FNEFNH/NFREFMFE 2 LD
PHADD, MR Z B X TR U HENER SN S, OHICPHENESAL L 72832 pouch b L  (&E D55
K258 U7z AHh I ¢ %> Koerner's septum & L TSN B T L2k 5.

Saccus anticus (3 i3 % & the anterior pouch of von Troeltsh Z 3 5. Saccus medius (> F 5 Al O _F§ = Hi
J X[, superior incudal space 3 & U Prussack %, % L CFLZEM T - L2200 & Koerner's septum & 1) Wl O #2815
AT 5 3 DD % 5. Saccus superior i the posterior pouch of von Troeltsh, inferior incudal space,
% L T Koerner’s septum & ) /MU O FL220 8 2 T 5 #5012 A 5. Saccus posticus 13 T ¥i% & HREE DR
Hilie 5 %3 %.

¥¥1Z Saccus posticus OfFH A IR LA H 3 A L3RR mastoid KA 5 b - & DR ALE T 5 720 BMEE ¥ HAF
WCTHHER DD Z 3D G o0, TAEOHNBEEOERANOINHT, O EI RSNz EHIEH

FECIXZ ORI ZE I FUEAE IR TH - 7245, EHIHFED NI C ponticulus & subiculum O % sinus tympani, 7 7
I B % M & ponticulus @ ] % posterior tympanic sinus, % L C subiculum & finiculus ® [ @ #H 3% % sinus
subtympanicus & Z N ENERT 5 2 & Z4ElE L CTwv» % (Marchioni 2010). finiculus & Jacobson D17 & —3K L,
BEEL THEOBERICH YT 2. WiEE L THE ORI Protiniculum TH Y, Z ORI S ICHSHBIIRA S ) HE G
FONE T 5.

il e 1225w Tid Aimi (1971) RHE (1981) ASRHICEEH L TW A 7A%, TR TR HH ROMRRE, GBIk L
U CTHlhRo5N b Liddhh ol il 413 tympanic diaphragm O A4 4k & L CTHME S N, tympanic
diaphragm |2 & 2 P8 = - EESWAAR R L2 WE L L2BoMiskE LT, MSEMRk SRSk ibhT
X EZONDLD, AEOIHRTIE Saccus anticus & Saccus medius @ Hili{l, 3 X U Saccus superior & Saccus
posticus D (L& L CTHE#RINS.

SHOEE T BRI <1, FLZSIEBRR M2 S HIB % 0 TRISEE B, BEEHR e 2L, T0F THER
OB & e IRV — FOfER E 4 DDOFAFI 7 pouch O HALIZIERE L7z, —7 TEES Tl¥, MHEH»SHD
BLEF, W ORERD 72D OEAEIZLT L DRV — N OIKRR LIS D %255 22 v». TEES T DR D720 D
HVEE O BE R AL ORI AR/ MR THE T L W) RELFRAD Y, I THE OS5 X ORI ENL TW»
%. TEES i 2R & & i & I S M7z i 7 DXl 2 2B B\ CORE O AR FEEPH O+ 97 2 5Fli 2 47 9
LB, WEDRREE L HITHANLV — MO E L ) B LMo UEstkd S, BEMEE T © O S O Rk
ARD LN B,
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NJ3-2 XXM RL—a vy 33
ChH»PS TEES 23U B 7-8I(C

mA A
FURUR SR A 5 B SRt

22 20-30 FEDORNCHFFFAMICR E R AR O Nz. JHE N L=V 2 HIWE L ZLRHIBHMIZ#OR L, 258
V09 2 T SGE A & 5 B IR ISR 37 2 A DN H P AT U 72, BLBRAE M b B 2 E BB 21 22 28,
CT, MRI, WH 7 7 A N—72 EOZWEAM A LOB 2T THLPMIRBORETHEALEINSL L)1 ko72. £LT,
BTN BT 2 I K OZALIERS H B NBLEE T HAF 7 (Transcanal Endoscopic Ear Surgery: TEES) D% T %.
5 RIS O Denker 1% Caldwell-Luc #:12AE S N 2 KRBT - KEEHET 70 —F 5 5 NBLEET 58 b T
fTLZZBREFEED NS 54 LY 7 P ASHRMEE TR E TWn 5,

NARSE & 8 L 72 H 5L, fEROEEREMR CTIEMICTH 2 Rh - 7228, HIENBEEL BEE 7 2 7 ORI ER,
2011 4EICESG L7z 7 WA Y 3 U ReO BRSPS X o TIRIE—Z L7z, 5122015 4£1213 4K - O A
BB L, WM RN LA X 20t B R 72 BN S s 2 IR LTS AR, BMEiTIRL
Y ZADPERFEE FF, EECERNIZRE < 72 5 0123 L, WEEHIZREWISE D WTHILR T 5 72O WHIZH S { 2 5.
Z DOSAMSIIC X B LR L IS L 2R OBEVIITNE G2 R TV 2220UE—HFRTH 5.

SEAEE N HA A ICH V2 88 > TV T, 2D SRl SE TNV 2 N EEA S 1L TEES Z 1R 5 2 & A5
RECTH D, FRICHMEE T CHMEICENMTE 2 SEMEIE D v, TEES ZHWE: & FARCHHED S HIRZICT
TH—=FF 5N, RENICED) DIXLARE LR TFERETH L. ILARTE W) FIEEEHT 572002, mdimd s
it L7z Fae iR Ch 5. T FHRIEE VO REEH D 72012, WH I & OEMAFE SN TS, BRI O
BV DIZOVTHAT 5.

NHISE - 7 X5 ¥ A5 413 Olympus, Stryker, Karl Storz 2 &5 425 ENTwWD, 7S EVa v (1920 %
1080 ¥ 7 V) BIEAEFE L. WMEGEIZ/NNEOREIBETHR O b 0 LH—TRW. HFAJFHE Tl Karl Storz #0 &
£ 2.7mm, AE 18ecm ORMHFEA MM L TV5E. 0 EOBEMRFEB LU 30, 45 EofHSENH 5. FHEELZHN
AT B, 2o TH/NE 2 EOMEMIZY TR VI ) IZEET 5.

Panetti Wi {4 & 75 2 A i FEAECHEE L B IAWRE & 72 5. FliF# T tympanomeatalflap %5 L OB fEF]C
H5.

RS BE TERARELC R IR T VOTH I VbR VD, NHETRIAMALZOTRCAZS. HI XTI
HI T OEILTH O E B AR VIR I IR TH 5.

Thomassin 74 7 ¥ — : Bl L/-EETC, BERERRKFIE CHRISEEI SN T 5. #H#8i L Thomassin 7 1
Y7y —OMAGHLET [HAT] »o [hsd] L9512k 5.

BT B R AZEN % ETa E 1 WAL F o 7 BRISR R K 2 G T HIK % .

A7 3 0 R ) I TR TFILERELBSIBRVERWAET IPALT, ZOLORMEGEE FHLL TV,
MR I THLICCL, B, RWAETEHIIN:S.

FHN Y PV GBI Z IR L TR SETHW A2, BPHVEHIZEATH L. BHRICNHNY FLVERYD ST &,

BETIRMELS FEHCHEESTAZ EIZRY), $2TIOFEBETI V2220 BHBENES IR 5.

POV I mEL LA RV EMbRWIERZEAZ &% BEIOT 5. /NS 7 atticotomy TH AL, / IR F L
T5E% % 5. Transcanal atticoantrotomy %17 9 ¥ &l KU VA 5 LRI TH A, TEES TR HFFMH N
VEHWS &, HEBALA Y ¥ 7 b OlllE TEM: 288 2 9. Medtronic ¢ coarse diamond curved bur i, ¥ ¥
7 FAWEEE TR EEE L CB Y, oA RLEBMLTwAS,
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NJ3-3 ZAMYTRL—2artwyral3
Powered TEES OZ&L£M EFREICDOLT

(EL S
T REBESAAR B S - BHSHERA ML i i

[IzLC&IZ]

BEPEPIBRERICABEST 5 ¥ 74 v X 7 2 0% (high definition: HD) fLIZffEvy, & TR % NS T I24T 9 &4
HEWMNBLEE T HEFM (transcanal endoscopic ear surgery: TEES) 34 4715 & 9 12% > T\w%. TEES Tld)A
ARHEICE ) B THEOEMETILET L2 LAWERTH Y, S HICHBBOREIIC X 2 IR RSO H
WX DIADL R FHIREA iR E 2 5. SO &) LFi% b D TEES I HRUHAZOREBEEFMTH 5758, #ot
H &M 7% keyhole surgery T& V), J5H one-handed surgery Td & V), BMEE T & 138 % 2 FMRREE R M FHATK
HHNL. BFTIE, BRI L7z P HEERIE I L, P & 5| 2 dedadii 2 78 D E I B e e A —
73— % 7z transcanal attico-antrotomy % 17V}, #/NEOBFHIFH TN E THO7 70 —F %479 Powered TEES
47> TS, TEES BRI ZE7ZH L WEMTH Y, FMCTHAL T 20 REMRFERME, £ L THRMEI
DV THGET LI#E T 5.

[Powered TEES Dty k7 v 7]

UFClE KARL STORZ #L O % 2.7mm, AX)E 18cm, 0, 30 EOMMESEIC Full HD @ 3CCD 7 X 7 &L E= 4 —
Rl A A b, LED G % H v C TEES # jitifT L T\ 4. Z 7 transcanal attico-antrotomy (&, 8 & 9% 5 Hl BH 23
SONOPET (stryker ) 3 X O° VISAO % — 73— (Medtronic f1) % T, IO B /NG HLEH <0 g 1w ik 2 P 5
B E)ITHNERER L 20 FHIRAEZIT, KREBICHEVEREZ 7 3V F TUBR LERES ARG 2 A TICE <.
[Powered TEES DR2M4 & Exhi4]

1. keyhole surgery ® feasibility

TEES (35 WL HE 2 £ $ % keyhole surgery TH 5745, FEBIZHARANDOH T E CHEE L Faikkes 2 LFE S 7%
B35 PR REAMET L7z, ArHi miARAE C TEES OIS & I U 7= BERIEE B 51 B C & 5B/ B 2 % Wi{gfamr Y 7
FTHELZZE A, BADL/AEE TETORS THH BRI TSIV HEREIZ 3mm LLEH D, [FEAOEREIZ
6mm U L TdHh o7z FLHBEOR ST XY TEES A 5 SAMESEFMIBAT L7 2 <, BET3mm ML, EFET
6mm DL L1 2.7mm WL X 5 TEES 3FEATHRETH 5 L&z b7z,

2. TEES IZB1F 2GR D %4k

K% T I TR TR T b T 525, WHESDEHEOIC X 2 HEkEESMEE 7 > T, TEES TIRNH,
BRI A AE 20 E O EEREEW G L CTFNBIMEZIT O LA DL, BRI L 2MBREFE I CIEEILETH 5.
2.7mm WHLEE & Bl 5 0E T4 R0 M4t O H R4l T ORI A% 4mm WHEEIZ, LED G & ko F £ 7 Vi % Ml A
Hbt, HEGE 3D EFNVEHVWCTEES DY I alb—Ya vy #fio72L 24, 2.7mm WHHEIC LED L% A S D
BCTIREREREE 22 X9 RIE LR VA, Fv 7 VREEZH O 2S5E S O RESS 2.7mm T 60°
Pk, 4mm WHIEET 100° 2z, ¥t/ YEEZMHAT A5G IIZERESLETH L EE R bR,

3. BV A HIH & DA

TEES 13)51HJ & L C one-handed surgery T® V), BAMEE T O & 9 I[P EZ WD L 2230 DFHIFIT A 2. Lo
C Powered TEES Ti&, Ui & W% JeAafii 2 7288 & 35 HI il %% SONOPET % fj\» T attico-antrotomy %175 T\ 5.
SONOPET (& FAr R L T4l 22 E THW LN T 5 Tl T 2 2%, MEE T SR <, W
FEAOLREW 2 MRS 5729012 SONOPET &Ktk K1) V% H 7248 BBt o BT IR E) & 408E S 120w T i
WCHE L, BB L7z, £ Of%, SONOPET 12 & 2 B IIHEAFIRE)ICOWTIRIERO FU VLD S, BEFICHL
TR EHTIE FY VI D /AS K, BERTIEFI VI )RR REV D OOHK EHEOHWL XV THo72. Pk
L EEREHIHZRC L 2 FHIHONEICH T 228, (ko VY v HuizFiie #ainwd oz 7.
[F&0]

TEES CIXWMSE T & 13872 2 ARG 2 LB & 3254, ZOREMERFEAMIIEMENEE , KRR CRENZ
TR TH A EEZ BN WHE T, EHRIEICH S % TEES OMHEHE D & CRENIIAZLT 5.
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NJ3-4 FUVAM L= Y323
LURHIB T E2FBEAREFMICOVT

A Ak
FRCRE KRR H SR} - 3

LR, HRFMICBWTABREIEA S, WHE FHRFH (EES) 282#IcE R LTE&THEY, WHEHMTO
T, Wb W LAV HENNEEE T HRTFM (TEES) %513 2 Miskd 4 7% v, NHBIEE O HNZHE R O B H
MTOHERFMCIEONL o 2RI AR 2 MR 2 2 250 E 2 ), Zoglt, #uttids<mshT
W5 BUE, — SO H BRI B EE T R FAT (Microscopic Ear Surgery: MES), W#i8E % #ih /3 % MES
(Endoscopy-assisted MES), BAfSE % #lih i3 % EES (Microscopy-assisted EES), TEES IZKBI SN 525, Fh 2
WCHIEL, REDHDHDIIMHEPTH S, BHE TIEINEE T HRIENET 20 < 2 5 IR TIT > Tw b 720,
VLA & 0 WHISBE oA Ao MR ARERIIEE Ch 5. HHTMIZB T MM EORER, BEEZMRL T, fEPH
TR E MR ERINT 2LENH L EEZZONE. S, Fx DB 5 P HNEHETMIZOWTO LR,
BIOWEIS, S5ITHBLGED ZOMMNT 5.

TEES ICBWTIIEARWIIH FHRIEL 2 5720, WilEZRIEL RO E FCHMBIELR E 21T T LA TE LW,
Hifiiod 2 > b e —) Uik TEES OBEOEE LKA » M ThH L. 44 w8, H/NGFHERCIMEIC X 2 B/ EER 72 & o3k
SHEMERE TR O I ¥ bu— L SHIRNAES TH Y, S OIHBNORIENIEAR L % 572, TEES (3D TR
WIHEEZ2OND. F7/- TEES TIINHIELHET A2 LICX ) H/AEORERIY ¥ T O I 04 i % 250012 i 22
THLZENWRTHD. —FHT, EREWRBTH->THT7 7IFTMOLER, MhEba/HEE A UEEOX
WAWETH B 7% E, HHFMHOTIZE W T OHISORERDKD 5% 72, TEES A BHFEFM 2> 0 BIRIIM# 0%
B, HEIliZX AL IANKREW,

FHEKREZIZUOET5EEEEBISHT ATV TIE, —HICEOMREBIRLEBELEEZ 203 E7F
PiEmE A LIATIEDH DA, A OWERE TIEFFICEEEICB W TV T NOEFICB W T NHEOHIZUHEE
EZTW5, WM TOT 70 —F THRM & 2 M, BHIMER HE LRMNC, sy z &, W
OHE S U CTIEHBR T ICEREORBIEIATRTH 5. ZFO720F4 LT X 0 BEIRE T OB I PIR S 1
HE LFMOBITIENHEE (0°, 30°, BEICED 70°) 20335 MES 2 &KL 4. BAMSECIIMERD
BE2ENENDOF = v 7 KAV FE2RONBETOBE LT, BHHE LZOFEOHERLZEL R VEHIIIL TS,
T2, HNVEHETIIECVALE 2 20ER CRIKR E 2V 2 5 OFERBEOMHR L L LTToTwb.

—HT, TEREEHRIED close B THEMNIZIRH L THB Y en bloc IZHH M HEZEF TIEHIMO 2 > b o —)L b LK
WESHEZEZON, F72, BEREETOMZRIIINBEI R 2 B3 5720, TEESODRWE#EIGEEZZTW5.

TEES IZRESNLZHABETM O I 2T b O—DICTE LR Y A 2 E % iR LAERERIE (R Z2iEns 2
ENRBIFOND. PHKEIZOWTH ENITEDT, WHEHEMHICE ) B LR EoRN % LR L IEFRKEO~—Y ~
ZEEANCREREL, WRAMICIEFREZEAT LI L O WRETH L. FEHFMBO IS EECH L EIDHT LD
MENTVDES, EFIC L > TIWEOREIZ X D IEFMIEZ GRS L L O IEFHEIREL Thivy, H50nIidiE
FETERVIERDRD L O TR T 5. AR H RIHEVERMIITEZENIIRE L, ARHFAIAELRZ L9 5
TEES ® BVVEIt & & 2 505, IEHHIEAFRAE L2 WIER L3S LB c & 72 & LT Mo mA i3 ifsc
ELv. Lo THEOBEAEDY A7 13E <, WAEETHZICB W TIIURCIEHES 2 MEICB CHES RS
T, INFTULOWHBBGRIZZD 2. 20 L) 2 HLET X D A P ORMEH AN Z S TR E -
THY, MRz AR 2 IUIM BRSO LB TE 2D TIE WL EZ TS, FE, BIRISHIZHRY)
LT L HEMERAZ B E Lz HCORZE BRI > — M BREGN & TEES 2 0FH 3 2 X 2 mas kb H
RN T HHBEREE L TRATV S, FEENITREDSEFB L, »OMKOFENGE L 2 2 @5 TEPHRIZBW T,
ZOPHBMIZIRVER L E 2, ZOFHRIBEIIOVWTHRMNT 5.
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KBAREFEOBECREREDOHE

1IN ]
WAL R A PR AA TR A - BESHERS VL

FC&IC

WEBEFLZ: &N R 2 W2 HEEEME TOFMTOH LN HIETH 505, KBNS LD
LR A3 5 DM 2 S T o RN 2 BO THIIfT TCE LT TH L. WHANDEROBAZE S L, 48 Vo3
AW V5 2 ETHEY Y2SEDAF VAR AT AY Y ARMRET LI LNTELEEZONL. KB
BIEZDEE P L —= TR Lo EAT2IE, BRI Z S SICHRNEHTE 5.

KPRIREFH OB

WNHEELZ BN E LA CREREE: P 2O PHERLS FEBRERBERESRVHEIEEZEZ TS, 20
3, WL HEARRE~NO 7 T u—F & L COMOREEYEMN, 77 I500NHL T RIF L\ 2R 5
CEDTELHPWPBENEH DT, AN EHBEREILOLI D 5 A S L B\, Z013A TEES IZB W CTHEERE A A
R RV TOFHIBRRICHERIC X 2 1B OB/ Z i CHTRAIABRBELZHWEZ L TE 5.

KbREEDEY b7V T

J#H TEES [CH W% 2.7mm, 18cm AENHEE (X L) 12 EndoScrub ¥ — A& (X Fhu=v27) 235, IPC
system (X FhBE=v %) % Suction Irrigation E— FIZ9 5. HEREIZAEFREEARKTD JWvds, NWHZLHE$ 5 EIC
37— ML 7 (KRR 2T 5. RIS U4 72 FT 5. BHIIICIE Carved bur (A F M2 = 7)2mm, 1.5mm,
1mm, 0.6mm % H\ T, FRWHFTEF T ST & T3 LIC < <, B 2200 253 % o TR % 2% 2 AR IZ v,
FHIBIZIEY 2Ry b (A I9A47=) #2HwbZLbH 5D, LT E— FTRIIODDW2 b DRETIF 2KV TE
A, EEILLHLT E— FTHRVWENZHWTH B\, 1 Piezosurgery (mectron) W5 AW T W2 wo T,
HEMEZZ < TIUTKRPNEE T TOFHIBIC R 5.

KRR EE D KRR

TEES T\ %3413 tympanomeatal flap # # W) 2> = M2 LB TIHALBELTEBL L, FUNMITE
58E5AHRERIETE S, BRAKKNETHY 25461, BEHREEPH R TRIEORVES, TOBHME FICH LEEIL
MzaLTBLEHY)IPL L hE, RRBIVH-> TONHUEL AL ESEL I L THRONENTHE VHENR 22
A, SEILOMEL DL DI BB I e HSHDT, 3DCT & L THANCHRELY I 2L —Yay LTBL LR |
PHERBERERE T EEHE DR DI WHERREMECEEETY, AP AHRE T I/MIEEE @ blue line % i
LT, 204 EAZIMUEBRE OB ERBEBEP LW E DI S Z & TEREAR—ZAZEETE 5. HERBIROBRIC
MR DRAT L e 2P0, WAL ozl b2 BTIZHLETH bV, LRI 2RK S &
EFEAREZI) ML TB L. HEBILoBE P P BE RO plugging DB, WEE F 25K Tt
W), —REREZHOZD DD T2, BEIET L7256, HREEZBITHRELTIS 74 7Y VIITREE
L, SHMEEIRIEICES.

KPFARBEOLLM

BEE O 13 Fld 12 B CHERFAIRIFCTh o7z, 1M E 1 » A TCIRENIMm L YL Tw
1ois, TOHBREBALLI:. EHITHBZD F VI WPrRETH -7z, L PBAEZBUE MR Tl 7 B 460l # E) iRA7
BRIFTH LD, ERICE > T—BEDD T VWEFHRZ .

RPN GIC X - T, HER FYVHIBIC L 2RELAZBIIETE 5. F 72D © EDRIE BRI % #1852 B
OBIFD RIFTH Y, S SITHHEE RIS N TRER 2 BRI T 2 HBMREBED L wEEZ TV,
fL—=27I12201T

W€ F VR MEEE TV, FMER &ECKRPFNREOER F CORIEEZBHELTBLLIEPEF L. One
hand technique T&%» % DT TEES # WAL THB LD LHETH 5.

TEH

RIPPESERIH LT THY, SHICHR - BELTWLZEDRLETHL. HEFT v Z7F 1IN —~DJEH

HE, WHFMNZ —BBERARAALZLDICTEL LHHLTVAS.
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AEMESICH (T 2B HMRAROESE ERIKERE

N
KBRS B SR} - SHSRA R

NHOEEAMIEHELZWEREFELONTELD, WEEEHIA XD [HAELZVWHE] L wIi)BshKE
SEEIN ZOTL—27 AN =23 EEOBEMIBFOEENKREL EboTWwad, [HAELZW] = [EBMATELAE
Law] EEOLNTONEL» Sl E B cX 28w ) iR E, /2, WSl (ESHiR) e AT%h
PEMINE GPS ML) & v o 7L RetEidfiles o, AEBMIEER L ONE R~ LES 2 771 b s S g A5
DOENTWVAS., UHIII T ATho720 I MITH 70 FI— VAL SN TE 72 2L T, BURTIT0 LR
U O BEMRICE ) M 720, NEFAEMEORREZ IS L2 EEEOREN BT > Twb. 4%k, NEADR
MRS & 2R, ATABMBZHWZKRBE NS v 722 ) —= v 212X 2NEHARORSS, $7/2, 8
HEEZEL ORI N PSHIIBZFH L COTF—F5— A — FERLERT LD Lzw. KHIE,

1) AEM 0L %S NWH SOG4

2) ES Hillg=e iPS Millie 7z & owfilia s 5 « AT " A B~ 5 LiFE

3) TNHoHMZHWTOLHDORE

DR IZHTT, WHHEIZ BT 28R OBR L RO BEZIZOVWTHER S

BRI AI“FEEHBR~ADSILFEEH

|PS%H “AIHEEE%HHE

Oshima et al. 2010
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E4H EMRBERERFDEF —Notch > JFILh 5 BENEINE T

A giE
FHRRAPRAAEE B SR} - SHSTER AR

PERMABECTIINE A B SN OZHADORINCR S, WAERIINEAFEMBS—EREShSE LT
ETHZEEFRVEENTW Lo, 1980 FICBEIE COREMBOEFE N 2 H AN I NS &, 7l
WBWTHD L EDREOFEMILET I/ 7 2y FORERICHO TN TIED A 0THET 5 2 LB M2 H
WBEN BT S 23Nz ASAONT ATl AREA TSI LIE, RALPOFERZITH) I L
W&y, BEMRSTESIN, OWTINEERHEEORRES ISR S 2 & 2RIET 5.

—H T, WAEAETHMBOEEARERMICEONLZ L, F7, HAEOBRIEIREOBELFHEYETESATY
52 Ehn, FAENIE, HEMBEERTEOREDLDIILHD S DEEZ LN,

IR EOF T, 15ONAEEMBE 3FOHNEEMIE, N5 DMD 5 WIFERIHAET 5 LR 338 O Ff
BRI S 564 L, HAIICELY] S N2 555k R TR REIRE B 2 F5D. H— G MIRERIE T2 B0 &9 M)t - 7- 7l
FHOMBIZHAEBRBETHILL T CEIZ, LTV RMBEETY 7 FH oL )LD 247w, 8 ) OMIKEAYEE OO
AMEICZ2 2 2 L2 LT, HSEEDTHHOMNEI LT A Z MFHIH & v . @ oRTEINEA 5 3845
BIBEOA BN, SRS AR XA B = XA ZFAVTHRELTVWSE EEZ bNT W,

Notch ¥ 7 FI)ViZ, T X9 M GFHIH %35 FffmER L LTHAMSN S, Notch i a7 ¥ a7/ ® Notch %2
REBED SR ENT-BIETC, BEBMOSZEMERSY 87 %23 — 45, Notch ¥ 7 F VIEHEA SIS W7
LHZETHRAESINTEBY, SFETRMELSEEDD SO LM THIL, W, ML R EIHEE2 52 Tnwh I L
broTWwWh. Notch ¥ 27 F IV Tid, Notch DV 4> K (Delta, Serrate=Jagged 7 &) #%, &K TH % Notch (HiFL
FClX 4 8D ISHGT 5L, Notch 2SN TEIRF S, MIBLNFEIEAENICEAT LEREE T ORE 2 G S50
T (Su(H)=suppressor of hairless=RBP-J) & #54 L CEEMNEET 2 RM S 5.

Matthew Kelley %%, Notch ¥ 7 VoM LFIHOREREICEH LT, Notch D) 7Y FKO—D>TH 5 Jagged2 O/ v
7T NI ADOWMT OB EIT -7z, Jagged2 /v 2 T b= AT, WHTMES 25, SETMETA4~5
T2 oTHY, —I O - THE Y, Notch ¥ 7 F VA A2 BT MM EE & E E2 - L Tw
BT EIREN. ZTOHLIE Notch ¥ 7 FVORMIEIZ X ) M@ A7 < &), ZHEMBIERESNYT, §F
M58 L DR EINZ itk b EFiHs N7z, 4, Notch ¥ 7 F NV EEEIGENT A2 810X -T, &
BITBVTHARROLZFMILA S A BB A F 72 IEY TS LB TRV L #E 2, RBP-J#ZTOI VT4 e
FNI v Ty NEEBOT Y AMFRERE LTI o225, BHEICHWAA B ZFET S 2 LRI L.
& 512, Notch ZBKOIENYIWT % 17 9 BEFRTGTE, gamma-secretase IG1E %2 HET A2 HEF 25952 LI1L - T,
RBP-J #fnT/ v 777 b LRSI A THIBOFELIT) T ENTELILERLA 2F ), @EEMETRE
FHEOBEPFEH ZHOTHETE, AREHSLIELL I eV E SN EAEMEZ, R 2HWTHEET
&Rtk E R L7z

L2L, BEMEZIZUD, LA REGZOREZ —2DO Y 7 F NI TITTONASELDOTIE W, AL 7+
WHEMEICHAGDE D, HEERAZ KITT I EICL DD CTEEFORENZET 5. BEROFAIZOWTHREETH
5. FEBE, Notch ¥ 7 F VKNI L 2 HFEBMROFEIRNRIIZ I LI hv. 0L ) MR EERE 2z
WY A2HET 2T 5720, HAHEIETHRBL TWwWb RNA OFHH & 8% 3 CHET 2 M0 EE T SEEBAT AT UL 4E
b Twa, B &) MRS EL - 2 EOMTH 2 NHA- T, WA SERILL 72 RNA DR % 17>
TY, AULBEETOFREIIRETH 2705, £ OMBEOHE —OMILA, S RNA # i L, SHiluofMEnEEm T8
fENT 2479 S e TENE, NWHBFOFRAEZFMICIT 5220 TE L. Krld, BETFRIROZEIIHFESTY
— ML OB S T HIEATTAEZR 70 b 23—V EHWT cDNA 2 L, WENEETRBMEII21To T, K
FRC X DV IMEAEMEIAED X = X LD EIT, ZOMTOREE, WAAEMEOTAEDHLZwEE 2
TWwWh.
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BREYE - BEEEOERILHARE : IZEOILEHS

ER IEA
FE I SRR S PR A T B S A 2 2

M, ARFRD 65 Ll ED 3 EASRET 2 BEHSOERIEZAS, ke U CEW 2 EREEICZ Ly, HE
REZ Rz 2 WNH IR LML OB, & 25 WITHERE RO SR L SN 05, £ 7 a1 R ZHHRIEART
W2 BRSO THT, FMBHANHERPSEMRD TELWnD, ML XV TORERHT A H = X LNIIAWPR
K%, Z2® 212, Ml L <OV TORRBIENTIC & 5 2 IR & U CHH FARRRESL B TEHR R E25NEH Sh,
HRITIEZ K DN F RV F v =D L WHEREOHBICLO X 2> T 5.

CODEH) BEFROPT, HEORZ T, WEFEAOBISEEMZ RIS LA = X L0 L FHIA 7 ) —
=Y 7OV —=NVELT, invitro TOE b IiPS ML S NEMIE~OMLFEE 2 R#EL L T& 2. 22X ) BHEN
Hilila CoRRELr HEBIE L, TN LBRELZHET S LAk e 225 (iPS BIEENIZE). £ 313 E Mk
i 4 PEBIZ DO W T RIS & iPS Ml 2 BEAr - MR L CRENTMIRZ/ER L TB Y, I F T Pendred JE
2BV THZEAL 52 AT IC B0 2 MIBLEESTE & 2 oEH SRR 2 LV LY, BUER T3 8EER 2 17> T b,

/7, COFEEZHCNEHBEOABONTEAHHTE2LEZONL20, Lo L) REBHE~NOT 70—
FoMIch, SFEERIBHNEZOND. 7L 21K A I TR F TS, Notch HHRIEERMER® oL 2, W -
A BRI R ABEA OB 2 EICHWTW S, RN EFEREOMHEAIN AT L Z W CERTEOR R L
T A, [MAPMLERE] ICHERPTRE D EZ ON, LA IIBIE, BB OERBEORRE 25 iPS g2 8 L, B
2B B HEEERR &IPS M H RN A~ DIEH & OB ZBET L T 5.

LN TEFFAMRE] L bz ES/iPS Mg 5 OWNEAEMI E# 2 523, M5 LT, KRELEN IR EE
I DA2010 4, A IPS A IE I MBI 12 B W TE L OMEDER L T 5. ERITHE DR E S (2
Y, SHED, WEEDPONEEETOIPS BIZENERERICH L. D LT b ERFETH T CE L WEAMT T o Rt
DEAFIZGBRFELE TV L2000 LY, BHIIMES: - BAERENE» S IZEZEZEIME 2 VIR TH 5.
KRY VRV LATEHR R LT =V ORRIZEEE LT, YA ZVANERNEBEEZTNIIETE, /1 I/ RXR=V 3
YOBRGOAE — FkE, HHEET b - TIaz v,

(3Ciik]
1: Hosoya M, Cell Rep, 2017 2: fi#¥, Otology Japan, 2018 3: Mizutari K & Fujioka M, Neuron, 2013  4: &[],
Otology Japan, 2018
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RIS EEERNIFIEEZBIEL T

11]: 7 e
BIRRARAES SR - BESHAR MR

MEEF PN E B D B lEe CHERIRER, WEHBIIRZ: &) & QOL ICEK 3 2 lfsF (PHIMIMRZ & olitike, WH,
HANERLE) PHMNGRET . 2o L) ZMES ) EBENECIZ, TEX2BY)ERZRAL, WERE L BE
@ QOL Z I KIRICH V. X G2 EBEIT) ZEPEEE L L. ILFNNIOHEBOBIELERSL. ZDXI T ¥
Lo RS BRI 24T 9 720 OB E 2 R 22005, @B 2PN FH, GIEME7% decision making,
OMF L OWHITERBSAT R TH Y, MIEFHEHZEAEZ BT ICH o TINLD 4 DDEENKELREL R D
EHRDLNG., RERTIEIZD4O0BHRIIH L TCEFRTERATIEIDH AP DIToTWDHLIEEHEKTH.

(O E & IIZHME QB E EFHFHICOVT]

2008 4E~ 2010 412 Stanford K4 12884~ L, Middle Ear Mechanics D5 % it L CREEGIZAMG0RE,  FEAN 725 H) BA
DM EEATE BARWZRIIZENE I [IBRECRIRTE 52 A TH/MF OB ], [Vibrant soundbridge ® Coupler
BT A AEEFTE ], TR OB O | 2 L, MBEGEZFRAR L & RO WIIRTH 72, L L,
H CEAOMBEE ZHIE LD 50 5 TR SBIET 52 LT, BMEREE RN M2 #A7. TREREH
THE BB AR 2 BMI0ICAT > TV A BEFTOFM 2z BRI TniZE, 77u0—F T L OB OO
Ji, BHBPURZE O T, MR O T2 &, EBROTICBU 25 2 iR S ¢ CTwiz 72wz,

[®EF# % decision making (Z2WT]

HHFEANECRIBMREEZMY LD 2% <, BEZL > TEIMOMD? S Tili 2o 5 2 L 25 L wim b 4%
7wy, HRICHEARE S 12 BV Tid wait & scan 2SS LTHE D, JEE ORI EE DGR E o TEELZHTO 1
DLoTwD., 2L, MAKHEEZAD > THFNT 2 HEIERLEZMELIN TRV ZZORBERIISHTERT 52 20%
V. =, ITAEORFZEIC XD AR IE S O BRI B b B Bk 4 il K (VEGF, bFGF) 23RS NhTwas. 2
O ORI M EZRAET L2IMEH O H L7020, WMRTL2EHIMKRESL W EARBENS. T E¥
MRI MFEIZB W CRIESE O MF AL W IF EEE RSV L ZURT L Y AIdh vz, 22 TEE MRIREICBIT S
HEAREIE S ORI FICHE B L, 2016 4E2 S K% TS 2 5EOM I 282 s L v b, £72BET
EEPNIVETH BHY, BSOS & BIGERE, ¥4 ZICHBBRA RS S, HAHEZ THITE 2 fetks)s
RIBENTWAS.

[DftF & DA EFHIC DN T

LFREDBIGER 4T > TV K 72D IIEH SRMER AR ClE 2 <, BRmRIVEL, BUSMBI O AE T O Tt e 7 %,
ZFITIOMEZYSEITIZ, YETEIBARDOA Y 77 LY AETI LN kot TOBRRAAIY 77 LY A%
LT, W2 TR, ZROBEMMFRO LG R FM OB O KT O %2 > T 5.

HEIZ 2 OWFEDORERZ 22 CWARIEE O T 217> TWb S, 5, REEOMY 2 HiFT L & oI, Bk
JE 5 AR 3 AR L MBS BB EAN B M 2 17> TV & 72w EE 2 T b,
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fIGEBEEERNFFNTOBREEZHIEL T

fifds  ®

A NS

UHIS UL, EERIE, BEARIER, MmENE MREEL CEBLEBEPE LA TH L. TOVTNE PR EHE
TEDHEHOIIBRTH ), ZOERBICIIEHBE RSB LE L 22 5. ARIE L OB RS TH Y, SRR o
W1 - SR BEAN R ZFURT, BHICH72o TIBBREZ MR 72T — 2 ERPIANRTH L. T2, K SIZ
EL L Rv—T, HRTHE, iy, MBREMIEMYTH ) POWGENEF S ONEL, TV T h—T 0%
RN THD. ZOL)BWEDNS, BHEENT - SRR OZNZNOM THRLTEER L ANWVIZELET 2 DICEWEH
EJEPADOFMASLETH Y, FHRBEIZE 5o TH— FLVOEWHEREEZZ TV,

FAREBE DD VIZARKIHS. BEEOERIEHITON MERLEDT SZOHE L A2 & T 1LERIME
EH2%, GRF10 /L WHKHITH Y, VIRIICTHAZERNEHER O FEE L 7 - 72O DPHBIENE L OHEWTH 5.
ZOBIMFIHMT HALEXD Y, F7-, FHIEHRLEEENE LD DASTHIITELHFHERFMEBH L nE
HoTwes, EHERMNETFIHEMZE ) B TONDL 2 DS o 7.

FARY, AELEIESEEERELA, R ERRHEIC Oy YL A12H 5 House Ear Institute TO THFEE &~
OBMEhO LN, I—ADTFA MDA =% THWZ, EBRIZBIMLTALE, X% v 7 TH5 Dr. DelaCruz b -
V) MICHERBE TN EEZ I L 720, Dr. House 28 [BIZHADSKIzOH - - DT ZHoTE0? ZIHAY
L OZEME] LBV O RIEEBIRMEE 2 HSR T 0% BWT, BRFNRELOXEETLOLFARIIC, wWAWALRE
B s Z e ORY) S EhEE L7

Z0720, FFELIETAFATRTEBEC L THBEFMTHEAL T A 47 KO Gantz ZI O Fiii & AF S TIH
Wiz 7z, HENLEERIL, HFERNAFFHOMTFEHEDO LS, HikAZFIA L T Gruppo Otologico T F-it
AR, EBEHEMRESG S Y7 7 LY ATONY ZF Y RRbERSF R, BEZIRZ, HEBERNEORBREZIETFS X
I TE

VHERNEOMIIIE, HAOBH S THISAWRER R B OIENILR L2 L THAH I L EZTWD. FRRTAA I
[E#s 7 &, BHEBRPLOEBORG ST, HBILEIC L 5 —ROMBEGHE OB TD, WARIE & 152§ 5 BHEIR
NELOP A, FIRIE ISR 2 AR, SIS REREEZ LY, BHOEEIETFS. —FT, ZoEILetsi
T B LD DLDD. WIENFE VIR D ML —o 0 7 &2, AF V% BT 2 EM OB T B SR
EDFNERE LI ENRL . NHEOBERCIERNE ¥ TN F v 2552 T REMNDOEEE R EEZ TV,
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EHZEEOFN 2SI THRE /-2 &

FH - HES
MER 5 K 27 B S e

FEE ST, RWRE AR AR E RSN IS RO SN D, MAT, Filid ) 2 Tho 2D 5L ITRAL
PERIELEIND & ) 125 7204, EFERICBOW TP OM#EEEAENRSL Z L3R LTES TIER W,

MIZEFR6FEOL &, HEOWEMRES (M1) OFMrZdsI ol 245, kOB TH -7 Hif
T TIZHAREAR DA L b TR EBZ LA DFM TH o 7285, BRORIIELHFEL LT o7z, FHELT
34EH, WMREEOTFM 2P L THRLEFV o 2/0E, B AT 7RIS T 1AEM OIS 2 /%<, T
MR ORFEE ENL<)F - U Fhd: (¥7FzvV 7, A7) 7) OFIC1EMOBREEORSZTHW .

FALKFITR Y, IRETAEOEIRED T, 31 I T THMRESE O TR 22 ) F1F5 2 L sk, 5
FTOMOTMEIIBNT, WIZH X oW, RSB ES TOEMICHEZ TV,

37O L X, WA BUR L FER RS RER L v ¥ —) OMEZIC L ) HigEE Ba2 B HEA—0
RFAMi2 HEE LT, 44k - Pl a7z, ERENS {, R FTFRERSIEEALETHL I EhD, BWRENR
S NTFMFHARD bz, —DDFWEE, —2DOFMEREORERIZONVT, T XTI ANVTH - 7.

PR 22 A REAR L HE AR IE S O A 2 521 72 FAC & o C, HEBRFMAPBIE N TH o7z, ER 1FEHOHMD TOEMKRA
WYY FREOVLETF 2 vy 712 LHEMME. 39257, REOTFMEICT—HT - MiE0F XV b
FTWw/z, w#EH, LR Loy A, R TERMELZVOT, FlE3wn, | 72105
T EDHR.

45 ) T7~O 1EROBKREFE, BOMIHEINLDDOTERLro72 WHD2, 37Tz EZR¥%T5
ZIThHy, rrrErLFEEeNMTONLI LD ELL o7z LA L, BEARIES O TS5 < 1 HiC 314
THIMBEIZEETHRDLLOREETH 72, THIOINREEZ 729 v FAEDs, 1R2IBERXICFERCLTCIHED
EMREER Z DR 2 5 &, KAIGHEZB > THEEMHZ#EZ T, RBICWEFMEOR Y v 7 I RO 2 0]
WT, MR ETMEZ T bEoTw L, B3 HIEERD X ) ZEBERETHIEEHR T T WA T, BHA 5
TNERMA RGN, A I -0 v B EOERMARFAICHNTL 5. 4EI125, 6 MISHIEH 928 o — 2 H Bk
EN, EREE»OSA R AEORAMGENHI NS, 1EDBRITT ) BIRARKEO T 70 —F 2185 L9 1X% o722
LiE, MUEBORICIIREZABE o 7.

REAH LY, WHEBALLE ERERY) OBERICLY, BRFWNZ S ICHEREORAZTEL 2 o,
EEIZFITE TN S L2 WP BEIER D IR EDD, WEREINTVWBL I HITHS.
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Lateral skull base surgery for young otologists in Denmark

Martin Nue Moller
Copenhagen University Hospital, Denmark

Denmark is a small country in Northern Europe with a population of 5.5mill. The capital and largest city is
Copenhagen with a population of approx. 1.5mill, where the largest hospital “Rigshospitalet” is located.

The most unique feature about the Danish Healthcare system is, that everything is free! All kind of contact with the
healthcare system—whether it is visit to the GP or Cochlear Implant surgery—is pre-paid via taxes which is the Danish
Welfare System.

Also, the ENT department at Rigshospitalet is the only department that is responsible for all inner ear surgery (except
cochlear implantation) and vestibular schwannoma surgery in Denmark. This means that all patients with Vestibular
schwannomas go through the ENT department at Rigshospitalet and all patients that need surgery for inner ear diseases
such as Meniere’s, uncontrolled BPPV, superior canal dehiscence etc also go through Rigshospitalet.

As a young otologist in Denmark one typically perform surgery 2 days per week. The clinic performs approx. 120
Cochlear implantations a year—sometimes bilateral. We perform approx. 40 vestibular schwannomas a year by
translabyrinthine approach or retro-labyrinthine approach for hearing preservation surgery. We are a national center for
vestibular schwannomas and the ENT department handles all parts of the treatment—including surgery.

We also do classic cholesteatoma surgery with canal wall up technique, implant surgery with active middle ear
implants and bone conduction devices and we have a prospective clinical study on the effect of endolymphatic duct
blockage in the treatment of Meniere’s disease, through retro-labyrinthine approach.

Our senior professor Per Cayé-Thomasen performs special cases such as lateral and superior canal plugging and
handles CI in children and also performs tumor removal in schwannoma surgery.

This means that, as a young otologist, lateral skull base surgery is performed 3-4 times every week, including
translabyrinthine and retro-labyrinthine approaches to vestibular schwannoma surgery and endolymphatic sac surgery
as well as standard mastoidectomy for cochlear implantation and cholesteatoma surgery.

77



45 29 AR HFE SR AT S paE (2019)

NJ6-1 FPAMT =3 ey a6
A I aL—2a  ClEEOAMEBERICEET SR

WA i
FUMREABR AR S AR

N TNEALZ AR FHIIIMEICEE L THRO D TIE R, ZOMEORENIZIEL S BBEZHALTHDY TH 5.
BT L — 385 & Y i S ANEY, BRI OB TR A D 2 VR L v & BT AHIZE - 20
PHLERERDL, WPICERELCH, ELWHIICHEAETE RITIUIER SN > TEBDSA S 2\ 7 &0 F4if R #E
OFERNICHR D, FLEBICEL o TIBEERr — 7V LoMESNTE 5T (half band), 1EL < W@ X9
WCEMEZIFALTILDTEOMREZ R CTE 5. WP oOm X LA LT EDMETHEI R L ThWb iz
SR EE 55 < O half band 25RO R WHIRZHWTLE ).

INFTOLHICHEFEE RO TR, BEAANIEHK LT HOTIEILRL, MFOLIIIEDMEIIHET S L
BHASA L — RN AAD, EOMBETEMRT L —%2F0 L EH2 WA 72 RECERZBETE L2210 E, #J)
EMOFECEBOMRELBIECTEX 2200054 SNEH2ERNIBN TS, EFRY I 2L -3 YOl %
B L 2255, TACENE L 2280 | IE LW AT NER Z AR 2 £555 5.
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fiiha— > E—LCT ICL R ATREEED ST

A giE
FHRRAPRAAEE B SR} - SHSTER AR

I— ¥ —A CT (CBCT) (Z#rIE2 & MHEIRIC X # % o L kot X #iiil#% (Flat panel detector, FPD) TxI4
WERED Y 7V EBRIT A, BRE» SEIRICHRE STz XE@A 8wz &l L-0b, HEAEAZLHO—KkIG
M2 TR L CHliiR 2 3 2 ek DO~ VF 574 72 % — CT (MDCT) & I~T, FPD THif§% i3 % CBCT I3,
PoefipIdkd o T LT 9525, EEII/NULTE, X7 VOMRESLZENTESL. 45 0—RTHEE
TIEEREWIZY VNV ERIITE W2, FPD TY 7+ V% K4 5 CBCT O AMEHk 1T & CHEE O Tl %
T CE 2R 2R %2552 LA TE S, MDCT & AT, CBCT Tl XMOMELIZ L %/ 4 XDz, a v
b7 A NARREDME L, TORBIIIFITKI O M T A P TH LRI TV, MICEET—7 14 7 77 Mk
S BBEVIHFRICH %D D 5.

NELATREC, EE O TRz HETRE, &/ T7T—74 777 b0b v vo 8 HIE, AN LNEBEMO
WD 72D DRELEMETH B, T2, BT EDIMDCT XD B0 P v v B, AEEENL VA
THHEFMICBWTIHEFICELE R E VWS, B, ikt 7 4 AHICRESI N T2 CBCT 25, FMETHWS
CENTEDLLHNICEBRZMASNT RSN, FAIGATHETRM IS A TNEEROME DM Z 479 7202w
TWwWa.

INFTHELNIMPEGETIE, BHERL) - FRICEET7 =74 7727 MIE®OY, HARTHRBINERINTWS 3
DDA—=H—DITRTCOBRT, BWE DT OMRTLIENRTHS. T, WENOEDOMEICEMATHA S
NTWah, 2F)BEBHPFEEWICHLDODRERICH 500 SRR TH L. CT HRE V72ROl
W55 Distance A DAL, A 25EHI L 724fitf CBCT 12 X 57— % LI MSCT 2 i C#HE s hiz7—5 &
D 5N o7z (Yamamoto N et al., 2019) = & H 5, frd CBCT 2 X 2 gHINEHER D MSCT & FIFEREE DG EE
TITZ5EEZOLN5.

Z D X)) it CBCT offkE, WHHFEFICBWTROEENICAATHL EEZONE. DF ), BHEE W4
B MAEE E ORI A HAEL © 0 XD BEEICBIZ TE 20T, ML EMOREEZITZ TV ALaMERL, Bif
WKLo TEZFOMNEZETTLIEBEETH S, T F T, electrically-evoked compound action potential (ECAP)
% electrically-evoked auditory brain stem response (EABR) O JIG? &A% M) ICEMONME % G2 L T 7225, flidh
IZCBCT AT AT LIS D@ 2 EICEMOMEZIT) 2 LA3TE 5. LFTRELZERTIX, NHE~ND
BRIFADH Y 9 % incomplete partition type 3FEFICB VT, WAENANOBBFEZMHETE, PilizkisZ &
WTET

F72, BEONLTHEFMIZBNTDH, Mid 2 CBCT THIEZEL X)) v NI THIlHbLEXONS. EEOM
AR BE D 1% O AR SR AT AT IS 5 L ST A 72% (O'Connell BP et al. 2016, Holden LK et al. 2013,
O'Connell BP et al. 2017), 4%, CBCT Tahilll L7236 AREE & i R L iAr & OB 27— % 01T
T LD, MPICEBOMAREZERL, REOHE % L TR BRI IR ORfFHEom 2 X5 2 & AT
EprEZOND. T2, KEMOWTICBIAMBEICIG LYy X 72X ) ¥y FOEREERN L MHGETE 2
(Jiam NT et al. 2016) Z & 2> 5, fird CBCT # W CHBEMOMEHFMZIIGF L TBL I L2y, Lok L7z~ >
VU7 FEBTELLEZLNS.
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w=RvyE> T - ZREEIFENRA

Rl

ALIBEBE R R 27 S}

Bl ANLWEFMifIE, ALNHEOPSE RN 2T 572D BN RN E LA VT F Y AR e R,
F72, FICEESENICH 2/NETIE, WBROFEINMPSERZICEETHA I Lkt 20w, N LNEH#E
DOy ¥ FREFENHOIZDOI2IE, HMA Y v 7059 FEFREANOZZ 2 EFLETH 55, #liElyto T
BLTLLT 7 EARES TRV D%, KR & ORI EBEEE 2 S BN 2 IS EET 2 BHEICE 5T
WHhH<y ¥y 7y U IR EMICECHEBET 5 2 L skER], B, BERNAHELE > TWREHED RS
v, DDA KLREREZ D OLEE Tl 2 ORENEEZE T, ALRTHERRo BE AT, FRUA ORI T L@k
A GREE 2> T LODBIRTH 5. £ THEAIF, MEELD 32 L 740 Nucleus Fitting Software (NFS)
A LRy s 7E, ARL—4DOF T4 VB#E D AT A CLINICS % i L 7z5@ b S 3l 2 o Tw
5.

(W] EiE~y ¥ Y 7oxgid, FLD Saiiiis & 2 555, Wi, SMo&sicEfc, a2 L 748 Ne,
N7, KANSO O¥HH T, £l 7%~ 80 %, HIHMIMIZ 14~ 224 TH 5. mBSHEIWIE, AR S35 £ 72
WEERBC D RBEATHE L v, B - IO RE R THENEES LR L LTS,

(Hik] mwha~ v ¥ Y 7 OFEETH DA, £ o REERERE o 5 SRR ICH %K (Windows PC) % %
EL, K#mbtef 7 =%y b2 LTNFS Z2EBEEL T~y TiiEZ21T9 . EBEIEILX TeamViewer 2 L,
IIa=F—Yarvidt o4 BT AT 4 CLINICS % ffivy, [BIFR 0 K o Ef 2 8l 5 728 NFS & CLINICS H
WAREGTTWD, HENIA v 7 =%y bEREFHHREMO A 5 v 75317, ZHF R SR 2 BOWEOH
WZEED, HESNHPEL BRSO REREMOSHERE L2 OHPZ 2, 74 ¥ LA7er753I 0 7Ry K2 H
Ho7uty iR L, vy THEZEGT 5. @ESEEIEIE, WL < CLINICS 23 %725, K¥EWMEMD PC
LHEDAI =74+ Ry Ty FeBENTENY (H20, 11&H720 30 45H) ZEBLTHS

(R eE5] mg~y U 72 LT 512H720, M BEdhARENO 4 v 5 —% v PREICKE AR
BBz, FHOBEREEME FTICENE TN E2EOY, YIS NEZEORIZAL—ATHE. TIY LA
TUTT IRy o, EHABSTIT>TH 59205, FRICHELTHEAEEANDOY =27 Vi REDS
179 2 & T, WRINESHIZTTETWS. U, HORER ) A XORADED 7205, i kFmEMIcEry~1 7%
HHATAIETHEINTVES., vy EVZICELTUL, @HD~y €Y7V 7 b (CustomSound5.1) &AL ERZ D,
HEXAALNBEL < Y TOBICHIREH 0D, £ =5 Z0MlE, FEER TC LANNVOFHK L WRET, JHiKE
ML HEEMTH L. W CHEBRORESHRETE S0, v THIEIIMATA VT F Y ZAOMk R EL b TTH
CENTEL, EHE~OT Vr—bTid [HBET 2 ML EHORBICR S| [ 7ty FofhRe~ v 7HED i
HTholol [5HBLERT Y EYZ2FM L2V ] o HENREERELNTWS., —HOEFSEIHTIZ
WROFN —ERE A E X 2 RETHIULE, e R IFZERBTE TS, vy Er 78R Y, #
HHEDAR =17+ R 7Ty AT L-0HFOEMIIEL 2, WHREH b RITFTH 5. St~y
Yy 7P RIGEBRHIEDS C, RER ORI % E TR D 5 75 — AT, FEAEHIBICELSTHEENH Y,
B KRBl N T H - T H S eI ENICZIF AN S N TwA. S EHWTWw5 CLINICS i, —#1
ZBERET AG%E) BWT, ERTH-o> THORMXITEVIETERIRET, 3&A LD AN TNHEHE I
FRICZ E X2 EPRN TS, MERY 2PALSORIE, Wi EICF vy PERX T2 bHTI LI TES.

FTTI—EHDF VT4 VBEMEBEMA L 2D, RHRLS5GKATIIAITH @B AEITE L LTz
ENTFHEND., T A MEEER EHBRTREBES L D L8, EmE~ v ¥y 7 Rm@aSiEilmig, 5P EREEEA~0
T 7R ADWEE R Mo AT EERAG R @SB E 2 5 5 E, L TwARELE LRSIt o TO T ERD S
5. TN HDONTNHFEREDORAZRE L2
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NJ6-4 FPAMT =3 ey a6
AIREEAZEOREI PO—ILICET 2%

il ]
KRB B RIBEE - SR

FUwic] EREREHEE CISHESERNE LB EREOOICEFSHEr VI a=r—Ya Y&
%A, NLNEZALZBEMEICI ) SFEEDRENL LR LIHMONTVED, FEAED X ) ITFHET 5 H
BAWZRENL . RIFFETIE, BEoaryo b—VIZBET2 AN TNFEHE L REZOECETLPICTLILEH
M&d 5.

(i3] WS EnEis 12 4 (22.0£9.6 %) L ATHHEERHE 174 7T, %E% 3T CICHo2BEEMEIS O
%ol Late CLEE (54:18.6+6.3 %) & ZNLHLD Other CI B (RAEWR TSI, HEATHEMEIEEF4, 12 4:16.8+£9.8
) WCE L, ANTLWNHEHZEOT 22232/ —2a v TFREAGHESHETH 7. WEBEIZ /a/, Jo/. /u/. /
n/ #ZFNFN12PH—EOFOKREESTIHHEL, HEMNFTA P THOEEIDOAEZELT S IR LE #H
HATA FIZ5O0REAEEDOTO Yy 7 THIEEN, 70y Z7NTRFEOE S, —EICTA LR 5L
TEFEEMNL, 7ay s T ofERFEE (F0) LHEE (Am) OFME (mean) & iEHE{FZ (SD) % FHML 7.
Ty 7 WORERF I L FIEDOELRE F 21 vFO=%SD of FO/Mean of FO, vAm=%SD of Am/Mean of Am T
WL, 70y 7 MoERFERBESTEOZLD % AAm/AFO Ratio TEFliL7:. 70 v 7 N TORFBFR—ETHIT
VvFO, vAm VI /NS wfiliz/RkL, 70y 7 MTHEEZ —EIC LT FRERRNEEEO AL S 1E AAm/AFO
Ratio 250 (2 VMili & 72 5.

[#55%] 7 a v 7 NENTTlE, Late CL#EE Other CLERIZ WL MR X ) A EITE W vFO iR L7248, CLEER
DA BEITED Do 72, vAm I$ Late CI #>Other CI #>EEHOIHICAFICEWEZ /R L2, —J, AAm/AF0
Ratio Z iV 7= 71 v 7 BN Tld Late CILEEAMBD 2 X ) LA EITEH WEZ /R L, Other CI# & @EH O TIZA
BEERD L7,

(%] 7oy 7 NI OGRS, ATNEERZ SRS & i U CHERBERE ST 2 — IR 2 &AW
THDHH, 3BETICTORBEHEADZES LG EFEOI Y P a—VidbARERIFTHLIEEZONS. F
72, 70y 7 RN ORERILEE & MO U CRARBEEEZIL S 572010 3% E TOMEBEMEIATRTH L Z
ERRIBLTWES, LRMEEEHEIRIZERE 7 ¢ — Ny 2238 5 N 02O BRI ORI RE 2 S B E O E O
EERHMEEFHREEL 2 E L. F0zw, Late CLEETIZEE &5 S 2RI U 725875 B BB ASIEE L 72 W fe k2%
EZLND.

BEHHA R

/ 1 2#¥E

/a/
B l Block(n) l

Block(n+1)

81



45 29 AR HFE SR AT S paE (2019)

NJ7-1 FUVARTzxb—Yarkyiary
NAFA 2T ATT 19 A& BBEFEEOF MK

M fEik
EINRE: BRAEER B SRt

1. BENAFA LT AT AV I RADPBELEEINTNEDH,?

KM =7 20 —DBLHIZL Y, (EROFETRBITATRETD > 2 EENWEEEORVEBICEL TS,
BRI 247D S EDWREE o TE 72, MY — 2 2 U —i3 Y — 27 0 ARG 2 BIEHNAT O AT s
THbHID, BHENLETF— PRI R THL. ZOL)BRBRET—7 20D 72D121%, Wl ReHERKE N
A XAV THTA Y 7 ADHBPBLIHTHL. Ky g ryTlE, —HoOEETIE %] L LTELFLEDS
NTCLEINAFTA T AT A Y 7 AFNOIBPITT 4 —H A%NRT, EBIZEDI ) LRI EMTONTHLEDOMNIC
DWCIEHT 5.

2. RRI— I I ZABRIZEDEIICITHDRTVEIDHL?

Bl X912, kY= v —3 > — 27 v AN ZBIEFIRINAT ) NIRRT 5 720, TR E LT
13200 i3I EOEEMINIERPE T HEEONS. LA LANS, ZORETIEE N 2082 ORI H i
TNHTH L7200, & 7 A FICHERDEENTOND. FERICIZRBE L B0 WHEIEEIR D H 5700, BT HED
HYRFEBAIEHREZ L M7 A 30 EEEOTORLPTVEEZAZRFELTHRBEEELSL. RIS, M7 A kL
BMLTENOD LI (ZR) 2y 27y 7$5. v r 7y FENERIE, RetaMiFofiEik Hamic2ib L
T2V IEML2F D, FoEE BIZIE COBELBTOERN?, 27V OERP, VI a rOEEM?
TI/BBERAEBIINEIN?RY) 2MNE5TLT T a MEE TDbRA.

3. FAIZOJZLEBEDESBTOATILL?

BT /7= a3 YEEZRITH) 2T, RSN EAROBERSIWALSIhER S, TRIIMAT, —FKa >y bo—
WAZBIT B REBEBHEOEL, BREPY Y HIIRETHEETFNT 23 62—y —FllT0 77 LDRAaT )
5 8¥h5., av¥a—%—Fill 7225 L121% SIFT, PolyPhen2, CADD 7% &% OFEHESH VSN TWBEH, £
NENOTU 7T ATHEMPEZEZ PR LR D720, £707 5 APMEFMLTW500%1E L  HFE L THW 5 0LE
V5.

4. REHHROLEODNA AL LTI T 1 v T REER?

WA Y — 7 = 0 — 2 o TR T & MR AT 3 4 &, — A 4720 300 ~ 500 ORI SN b
L HAHA 300~ 500 HOLETHEEDFKTH LT TIEERL, BFLHL 1~ 2 HIEOMEOFENTHY, 0
i3 & IR IR OENEEZ 5ND. Lo T, ROoPo2IEWICE L OBIZTFEROTH» S, HHE
DK E 5 AERZENT LT ADIEFICEETH S.

4 OWFFEETIE, AMED FIRY V2 Afia T — % N— A fiEE [k sz g & LRaMEERY /7 &
T—=F AN —TVOREICHET A & LT, Bt E R ORIKRIER & BRIERORE T — ¥ X— AfEgE L D,
9,000 B % ik 2. 2 JEB O 5 72 BRIR TG & MR T 7 — 7 DIk To 72, 2Oy 7 F—=42fnwb 2T, Rl
ENTEBROWHEN 23R HM T2 2 L oo TWh. SEHETIE, BEIETERGHE WHEGHRZ HaEHy
L7 LT —4% X—=2Y 7 b (Nishio and Usami, Hum Mut. 2017; 38: 252-259.) % & M3 5

5. RDATvFIE?

WNAFA VT AT A Y 7 APMOIEIZL Y, WRETF— 7 »oEMe R BBETEREZROTHT I &R
EBRoTETEY, BETBHOBIEONMIICKELFG LTS, LALAEYD, EBIIIWWEZDIZ-E) L
BWERL L, wet ORI 2 A G DS I T A, T2, R, ATHRE (AD Z2Hw
BRI RN 2, R 22 BRER TS R wet OFEREMEMTIIZEDMER D FH LI LICEY, v rF—5 123D
WREEORIWF O & 5 7% 2 K L st s b,
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1. ZEEGEFNIT 2 bOEYMERNBRFDPDLELZDOD, ?

KWWY =7 v =W R 2 Z LD ETHEEDT ) AN OB LIZHEY, 2 o) 72 My3milish, #
EOJFKE LCHEEN TS, —FTHIEORKE LTHEORWERLZ SHUIEZTIIBWT, 77— 7 N— A HH
ENTVENY)T Y D 81% A, HWHESH L2 TRL S HRFEVPLETHLE VI WMELH L. T0 L) RBUK
P, RIBENZ N T Y MOFICE L, 7 A Y A ESEENZETT (NIH) 2238 2 #aMEREE MR EE &
(ClinGen Hearing Loss Clinical Domain Working Group) (2X 0, K& L COMEENEZ P A7~ 7 4 v 75§ %
HEEPRIBENT VD, TOREEIIBNT, & X EROFEEE (PS3) & LT, /v 74 =7 ZORGEFE
A E VAR S E TN T 5. RAEEODDZEHDON) TV FO—D—2ZLT, /v 74T A%
ER LIBIT S 2 DIEAR - &8I 2 MICBWTHENEIZS 2T, MREHWRERITED, RO FETIE
throughput 255 <, ZHDN) 7 ¥ b2 FHli$ 57201 3AR T3 EHLEL 2R VIRLTH - 7-.

2. BEhBEGEF/NU T FOBEBESHED T EIE 2

HMRENICB U 2 MR LR R T ORAIECICE L TIE, R7ZT T v 7Ky 7 ADHEBPELLFEK-TBY, WEEZH
LMICT S ZTHIRBEEOMIEEIT) 9 AT, BN ZIT) ZLREETHS. F lx, NVT IRy %7
FREEAN T TREICOWT, BEHR, S EBRICER IN/25 V37 ORRBEICED T T, — KA DR FEM T 5
72, high-throughput % > 2 7 2 O HIF L TWw 5.

BERFUCH T 2T, A7I9A4 VY FICERER VP30, 77275 —FNBLOZOEEDOS by
ON)T NIz, T2V FEOIZALVANY T MCELTORHSE LTS, BWERMOZ 7YY - 4 a v
ZHA L7 pETO1 N7 ¥ — %38 A L7zt MHREEMRICBWTHET A mRNA L, N7V baELRT ¥ —%HE
ALZZAIICBWTHRELT 2 mRNA ORI, BXOY =4 VAN EITIZET, AT 543V IT~DOHEEEZHRIL
TWab.

7 ST BERENDREBICE LTI, BAEMB X OERR Y V% s 3P 5B AKAE SIS BT 5 e Mk 2 1 7
L, BN 247> Tnb. ST TIZ, Ry R Y (SLC26A4), 7L AF ~ (SLC26A5), Kv7.4(KCNQ4), NKCC1 (SLCI2A2)
ARG L UTHBEITICHIUD LA TE /2. A 4 Yl ag LA AR O I3 a0t R 2 BRNICHIE T 52 D TE S
TU— M) —=F—2 [T, MBEEMIC X 22{bx it 55461, BRERANLFELTHVTNS.

3. REMEAD S BEFENDERIS ?

TA DMWY ATV HEA DEWFA ALY, HEEOREICE LS, H—DBETFATH-TH,
BERROFFEIZLY ¥ o PEREN GBSO, B INIzy 237 PHIBIEABAIT L 2w o, MIBE~BAT LT
LTCHEREL 2 wb o, MKEEZFIERITID, RN TV IPBIIITHENEIKL THL I EAHHLT
&7z, WBERBEOBRBITB W TERAIT L T 5 F#RMRAEE (cystic fibrosis) 1ICBWTH, /N 7 ¥ MI X 2HE~0FEEIC
IS U TR LEHDHE SN, KBINTWE, FA—OBEZT NNV T ¥ FTholzl LTHE—OBEHRE - i 2 v
BDTHRL, —=DO—=oN) T Y Oz T) 2 & TEWFN LB EZW OS2I, HIEORREICE D76 % B
35 2 EANEIETEHEREIZ 31T 5 precision medicine # EH T 572D ICEETH 5.
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1. EfEMHEICHT 2 EEFEEIEEFRSINTVEIDOL?

BEFHRIE RAOHHELTHZHME LT, #EZF, bLAOGEEFZEALZMEZANCHRS S22 L
LEFIND. HHEL  ORB TERIZFEROBRIIANENI R A LRENT V2205, EARTEHEREION U TR 72K
JICHIZE > T, BRI, FERY, BHORE, IZETOREIHRAY TH 575, TR O IERERE T
Lo THBOU bR TW AL Db Z v, BN 24, ATHNHOAITERXE ) T T 20D, Wit b s
ETHY, BIEFHEFRISPERGERE 2 ) R EHEE LTHRFS R Tw S, I2BFOBRETIER Ly, HEE
DHEFTEZIR D, b LIIHESELWRELEZERZ 6N,

2. BEEFAEAEBEREQDLIBAI_XLTERATZDHL?

EETHERIZENIC3 207 7a—FrRFohs. 1 2HERD BN THL, [EFREETEFEAL, KEL
TWAIERER 7 » 7 B % 388l 8¢ % | Ji#E (gene replacement) T&H V), TAZHEFETELAIZE I X 2 IREIN G L 42 5.
2O HIIKEREMARZE R I X BIREE R E LT [ERY vy OFBAIHT S| 2 LI12X > THBET ST (gene
silencing) T&» 5. 3 DHIE CRISPR-Cas9 Y A7 2% L& Lz [/ AEHMC I VEREET2HXIEZ 5]
ZLIZLBT7u—F (genome editing) Th 5.

3. HEEICXT BEEFAEEIAZECHSBELTITHhZDH?

BR R CTIEFERe MR e LSBT 282 FHHEEENA &0 TIL AT TELT, FITv
T AENRE LB EBROBRTH L. REW, F—7 v b T LEETUINEE TR E £t 572012
RpERVGERIE, EOHRNEET2EAT 272007 5 —ORE LG HETH L. "y y—LLTET7T /M
PE £ Vv A X7 ¥ — (AAV: adeno-associated virus vector) 2V 55 T &AL\, AAV I3k 4 2 ILER (ko ¥ £ )
Y, ThFhotay £ F10n CTENMBARLZZ Z PO TWS. 5V — MIRRS, BLU0eHk
G0EZ6NE. AWML L L2gE, RG22 TIIE M E4EH X cochleostomy, #PHAE RN » 734
NP EPMEENTWDY, Rey ¥a vy CldkasPEZE LA~ Y 21205 2501, »oRekhEinTE
A (Yoshimura et al., 2018) & #4§ 5.

4. BEMHEEICHT 3EERRIEECETEATVEIDL?

INFTEDOREIHE SN TELHEET VY 26T 2 BETHEROME T, EEBEONE~ Y Z2H
WHENTWDS, & IO EE 272046, WEDPRALZEZ 2 BUEOS Y AR e LR REI KD 5
NCTw., Fride MEEEEEE TV Y 223212, gene silencing (2 & 2 @ TIEEE ATV, HERE O M ATHIH],
HEMI O RERLE RN %2 3 L7 (Yoshimura et al., 2019). A2 TR E N EEDRIIREN THo72d DD,
AR DEREE 7V~ 7 23T B BIn T HEBEICET 2 A2 R LR oM & 7o 72,

5. BiFEBEODRDRAT v 13?

BIATHEEZE PANDHT 272013 MR A REN-FVRD LR, TNETIR// v o277 by AZ v
WFZes T L A L TH o 7285, EREOMBGHBEESETIZI ALV ABRPEKRD 75% % 5057280, /v 74 <9 X,
HTHhe MCBWTHEOEWEHABEMLRFER LN —OLREZE T LHEET TV A2 HOHIER AR O b
%. %7z large animal TOMGE, ATHNE & EOBAFOEE L BATHREZHAGDELT 70 —F KL T
L ZERREIRLEEDNS.
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XA TRL—Y3r kv a8
FLVER ZRIVET  EXEO BE OEFLD

EFL—F— kR IEA
JE M K 7 R 2 TS B G A

[HEEZ B8] 23y ¥ya vl ThE T ORGTHLEwEZHWNEA B, @ iPSAI#EIC X
% A DRI EEEA~ OB TS, O o0 7 —< T, BUE, 5§ I/ MR TR, §iE TR ORI (\»
b by —XW) OWFFEICHEFH L, BHETIHLOMEORE, K EERBROVERE, HRMEME L L TESHLH
BLBUEICES.

Original %*5 Standard ~OiEfL & (3 [HEIL ] OBEIZIZD % 5T, H LR TH IR, atkosHil & 3647 LT,
B 3E A S N7 Z7EE RORHEWEMN T &, B REE IR L BORFNEMTPEINEGZ SNE. 2L TED
Peflldr & P X3t & e L3 5. 7204, RFBORMSFAFNIEDF MBI GEFEL) 2RO SN TV B,
—HTETCET AT ITWNTIT) O (FEWIEIATEE) TH Y, JFICARIBTIEEDBREE R BE O E
Lo Twh., INHOFHIHEIZOWT, MDY VRIIATIRE - % - EFNEFIO [HE»50r | & L THAN
TR ERIRL, HEMRELIZEZTVEZWV,

(B5HE] P 14 4F 3 H  BEESRAERSFRER A3
P14 45 4 A BESRARRE HRRERFEE AR (WHEE)
P15 4R 4 1 BHESRBRF R EAUSER (LA, B RIEERY) A4
efErp, AR EE (R EEEER) (S
P18 AR 3 BEMEFRERFARFRE  EAWER (MLEE) Ak
P18 4 A BEFRBRFERE AEMAEE RN FE 2&T
PHOI8AE 9 A = N— FRFERE HFF - R e R
Massachusetts Eye and Ear Infirmary, Eaton-Peabody filf%¢fT KX K27
P21 AR 10 A BHEESRROR A R BRIGERL 5 Bh#
PR 234 4 0 W) MEIEKS e ) Rk HRIEER KE
P26 4E 10 H BERBAR PR HAIRGER 8= B
PR 284E 5 A [W AL
BEICES
[EE] Pk 24 4 =S TERE
K 24 4 % 10 [l FE RSl 2% Travel Award
R 26 4 Yarz ik VWA 54, £ 14 [0 Harold F. Schuknecht Travel Award

W N e
Y 2 YNNG
TN ED R - R

—HEREE LT, AROBEBELCHZES, 0%k, HIKRMZE EEEAHERICOMNEF L7z B RS BOED,
[R5 O FERRFE D F 435 T d 5 N AREH LR 560 (AMED) Oy Clederh, &@<KHEL Twahoi
Z XL, NEERICHINT S Z LR o7, bAEOERBESTEOMERHEIE LN TV LR EE 2T, BRohiT
BEWPIRIRW P OERINET L, BBRNRBESF D2 E05 000w T, FNETIEEALETIREDO L o7
TBCE, LEEWes, EERAPSOHRME S &, FRIIEHT EFTHRLZMERE L, BIRiciE, BT 737
WCHRY, BOSDRELHHE MEBIZOWT, JRREOMI L EEREZEDTWE,. $72, BIUHOMENEE T2
Wi O A FERICNT THLMY ATV S, FIRICBWT, THFIT, EER TBOSEENSFTFTEEIL -
TETWAZ LTzl w. INETORED, AMICEDL ) hlEZE5 2ok 2 HL, 7HF73IT7 &
TR O &3 A, T2, X0 —EREIELDIIMMPLENIIONTE R THRIZW
[EIE] 2002 45 BRMEFRIKFE LA, F/NBEHFSEE.

2004 4 REN—N— FRFEB X0 — ROV KFBEREECTONER, ANBAREE, BRI oL U5
VR, 7= ANVT a—

2010 4F  BENESRAOAEPE A ER/NE R B #

2013 4F  WHIE B e - PRAEHRIEE S HE Mk
2014 4F  BEESRBRAR AR E iR v 7 — I
2017 4F  BEMESREOAAPE /NSO R AL G i

AREVNBRHE B, oK LN R R
HA/NERHEMEE, HA/NEARES MR, HARBRREEEMEE L (RE)
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XA rxL—Yartyyars
FLWEE ZRIVHET EFZEO BE OFEFEDS

R AR
TR PEA TR AN - BESHE SV
I S i PR MR B 2 £ B

2017 4E 3 H, BRI EBEBZ2 AT AHEEME T 20 F = v 7 R4 ¥ FHEHE, KL< 7O@IGASEN
BNz 2018 4EICiE, T Ry b [da Vincil 2SUHSIRRE SN, SEBIRBELEAS A 2 — VRIS, T4 7)) v
UROER b v 7 AHEBIEIRFEE IS L TCEFNRERENTEREEN. CALZIZLDETE, TRTOERN,, E
PSR, T L CiPS IS o AERER N ORE, BB PHEMHGRSE 217> TW5b DN PMDA (Ji47TE
N EEGERRIEATE) TH 5.

PMDA I, [A3CRERERBL 2 I VECHHBIETL 28 | 2 20AI12ET, HAROEREN, Kiknso
Bk, ZEVE WEIZOWTEREL ) 27— 7 12DVl z 7> TW 5.

KBHEAL, SREEBE IR P22 TR SN0 7 G EHE A A FEE SN DL O DREERTH 5.
FBETIE, SEPSRBSNAHFERIIH L, BREZELLIEICH2EMF —L2%ER L, Hifh¥E L mmz 1T
Voo, TTRBICEASINE Y AZICEL E TR ZT). HERICBITA2HEROESLERIZ [RERER] RN
] LLTENFNAEINTEY, TNEH-2EEURHEO Y NELRD D 5.

PMDA 1%, BEOEERLEHEBICBII 2HEOMEEH S [BFEH ] oMitidd s —HT, INF TITRERL 72K
FEZORED S [BSSEMEAZ] ° BT EERE] SOMB LR LIT->Twb. HRBICH->TLELRSE, JE
FERERER, BERTFA VoW T, BEOHEPEEEZSEICLEYS, EBNTOMENR L) HFIZEDSNE L)1
THIENKELEWTH S.

HRAEA, BBV TNIZBWTH PMDA 5% 5N TL 5 [REFIE| 2K DM THRIEE DL ERITK
ERBEHEZPTLIENS V. AT URI Y AEMLT, PMDA DMK, BREZHMTALIETPMDAZ LD ) FL
FHL, BEEIHRED TV Y MIZANBTEADOFEDNTH B,

[m&E] 2011 48 T-HER R TR A

2013 ~ 2016 4F  FEHAB B A RE B SRR =7 L Y7 v b

2016 ~ 2018 4 PMDA #H3EBAE A HASME (FRHY) RESRSEAS =W, e, X2
) = A T AR, AR HER RS BT

2017 4~ TR BE S ER SEB AR JR b il

2018 4~ PMDA EMIEMEE  (H SRR, DU 55 7 58k
TR R PR AETRME i B B S - SESEE AR IR B
T-RERFEFIM R ke KkBHit v 5 — 25 v 7
FIERERKEBRR G 0TI =

e U e
HORUHR Wil s B 17 A SE AR

HAZ, EBZREOKEIEVLEOO, FOEFICENT RGN E OIRERH L. —F, 5 T 1 HB%H
1b$ %, MoREEGE & RRICAISE - RSBV TIF =T YA I R—=2 a VoORERPEAEHT ), FHESMH
BT HFITHRDY—RIRELHEHELPHFE TV,

V=ZADEMLICINF 27 B e 2E—D2 TR ARV, WTERIZLTH [HBE X AND solution DI | 13 FEK— A
DHTHELETONLDDTIERWESLY., V=L, ZHETVLAY—LOMbLY) OFTEIN, FFIREEZ LD
L, BIZRDODONLEER-T, BELLTWLHAIEL. [BRESAND solution] &1E, F—7 4 /) RX—=T 3
COMMBLDEEERD.

B 4RI THBK] ORLITREBEO—ON, F =T I/ RXR=2a vzl LAY —RAL2HTOT 55
e WAL, WMHLTLSITHA . BEiLIL, B, AR, BHP, oTETbdsrdLliiw. H
AL, MIEOFFOMA LIRS N A AR L, FREBHTRE LELIXEREZEZ LLEND 5.

HERICE AR F I HEBRERTH L. SO R LEZBUT, BORLTREBELZ2LDTELS
LBz, [HE S AND solution DFEME | (i 723 L WIS Z2m L T & v,

(W] P 204E 3 H  BEEEEDN K2 HE ANMEBHAE ¥
2044 A HEHET AT
SR 304E 4 H BORRWFIC TR « EBRNYF ¥ —BHHXE 717 5 4 [Blockbuster TOKYOJ] D%
FiF &Y
SR 314E 4 H MURRSOEIC X b BUR
5l &t X [Blockbuster TOKYO] D34, A - BESBHOF —T 4 ) RX—= a3 VIZET
HEBOFEEMHLT S
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XA rxL—Yartyyars
FLWEE ZRIVHET EFZEO BE OFEFEDS

WE o RE R
T AT I ARBERN S WFZEAE

B X —h —flidrld, BENERLZRE - BT 8 T HROANLOFAEEREOm EICEBIL, #ET
BoOBWEROEBICESTLHIEIZH Y 3. BT, (BT AEBROREHICY D, FHEO#ERZBEIAD
MEICZER D] LAY g VEIBITFHEESFT>TWET. $512, Unmet Medical Needs (R7ZHR) 2 iGHEED 22 WE
= — ) 1A AT EWIFFTE 2B LAISEMIZEE 2, Zo—>2& LT [HEE] 1253 2 BI30gE o]
REPEIC DWW CTHIAERE 4 BT L T 5. #rdée B3 4121, R E ORI GEMEsE) »51it ),
BAEORBHIM S AR 0T A 2B LAY - ZeEM iRk, KEPFELITY, B - TEEHTo7a ¢ A
ERLLENRDH D T, UL, FrEERFICBIT S Proof of Concept (POC) MDD HE R —HD 7O A TH Y 7.
AR E D H IR F o 72 IERRRIF 7E OARGHAMGE DS T L IEN 220D, BRRAERIZ B W CRERIZ POC BEGIE S 1L
HT LT, IOTo—RA &R 35N H L E LCEHTREICZD 3. 40, 8B 7at A
Wit o 72 HEERFZE OB ) A DOV TN T A L L B, EHFTICRATEAEIIOWTHMERELIZEZ TV E
AR IR e
(] P14 4E 4 H Iz NSRS AH GHT A 7 7 A8 att) At

SR 14 4E 8 A BISEWTZE A SEPRMTSE A S8 B8 — T 2. R

R 174 4 A WREARTRSE AT JE T AR B 2 gE . S

FHE 26 4E 1 A WIRAREBEEBII R 7 10 v 7 4 THIZEE R

2644 WALV —FR—1 7+ VF&FA VR FEET72 V74 THIZEL=v b RE)

PR 284E4 H AT Y —F K=+ 71V F &P A VAT BRE&KEE 7O V74 THEL=v b
W)

PR 2844 WIRARFY VT4 FT= T4 AANY) —WEFE3I =y b R

PR 3044 A WFSEARF v 74 T— T4 AANY —WFGEITEE 3R E A
BUEICE S

[H&E] %L
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NJ9-1 FUVAM Tz RL—232E/Yy 3209
AHES MRI TOKEOFEE S FOREFORIEOHRD, S DA > /INKEDOSE

SEITENECS
RBCRFRFBE B RFTERE H SRR - SSHARS MR

[IZU&IC]

LEREDAFE L AZNEER MRIWE D A== VROMHRETH AN w2 KENHEKE L THETE S X911
otz's WY YKL LTORBIRFEILTY, ZOBREICE ) ZFEONY) ¥ 7KDL T 5 i RN S 5 2
bbb, BEEINZNEIZED S ACTREIERIRE tE ) 2N 27 0KE, WY S8 BFICE D A =2 — )L
DEFRAER % 51 Z 5k 2 U THAEDOIN ISHNBEIR R 2 08 9 RBEN Y > 7 OKEE, WY 22850 ER03 7% IRz b
BWEFREENY) YVKETH LS. INHEDIEO T WREROIRROBIZHI L ) XFITE 5. Y%L, ©F IR
ORFEZ BHEAFICRHFHELTH OV, ZTOMBENHEE MRIOFRL D, WY VKOG EEZITH) T L2 HE
5.

[75%]

KA NTIHBEIL T OO T VIR OIREGER) 2 BE H S IZRH L T 59 201K — % 7 o H BIREGEB) 2 2EE
ZhFE L. ZoRiEL HBIC-ED EOBETO T WIEEZ D K3 A = — UhiHEERN S L B OF LI L
ATV, —EODFWRIEICDOE, DFWEAER, OFTVINEE oK, OFTVIANRE o Th bk, ©FWHEfE
OBEHOWEDORKEBLFRZIToTH Ho7z. T/, BLIL 21T - 22PN E &R MRI % ;ifT L 7-.

[#&2]

42 45 B, 36 BlHSD F WIEMERFOIRERER) %2 FE8k L Tz, 2 36 B, 14 BNIZEVERRI BRI X IRIRDSA S N,
DREL R LD 1 Eoiisk o X REZ D72, 5 flTEMm SIRIROATH 72, I s 19 B, 16 BIICHE
R MR TEMAY ¥ o0KkE 2GR0 720 4 BHIFEERICEEM A SRR A SN, DREORGSHICHREd 1, &
Ml & IRR % G272, 20 4 FIEFITEMNY ¥ ookEE RO 7z IO JT & BRI DN ) > 23K ED A B OR A
DRIk A 8 — VAR L7283, BRI 2okl 2 528, FEAEIRE B & IR3RA MM M X IRIRICZL3 %
Bl % Td o7z Flik S N7z REREE AR TRIYARIR 2 525D 72 52 o 72 FEBI TIINH &5 MRT IS THNY ¥ 23K %
RO o7,

(%]

WH R MR TEMIZNY 22 0KEZ RO, & FWIIERIEMN & ORIRZ RS, $74bb, REIENY
YINKIEEEZ ONAEFDRS % D72, AT =) VIFOWN) ¥ KDL FASRIE N ok EE Z B
B, O F WIEER IR ARIRE 2 RSN O OoRIRIC SN D EE 2 SN BIER S HE L7
(& Ck]

1. Visualization of endolymphatic hydrops in patients with Meniere’s disease. Nakashima T, Naganawa S, Sugiura M,
Teranishi M, Sone M, Hayashi H, Nakata S, Katayama N, Ishida IM. Laryngoscope. 2007; 117: 415-20.
2. Az — )V FEENPSSHE T RHZEHE. Equilibrium Res. 2018; 77: 131-5.
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NJ9-2 FPXAMT =3ty 329
AEEE MRI (3 X T —JUROZEICERD

ik W1
AR PERERS: BB - SRSV

[IEC®IC]

AT —)VJF (MD) 3D FVORTROEZHLRELEO—D>TH Y, IEMELZEIAT S UL clinical ladder 12220 CiY)
RIEBESWRETH B T o OB WikHEIL 2015 4F Barany society ZHb & L2 EO 7V — 72X )iz cdlE sz
(Barany 2:¥E). Béarany 2£#£(2 X % &, Definite Méniére's disease (& 1) 20 525 12 Bifi#if 3 20 F WA 2 WU EH L Z &,
2) DFEVDOHLIFEFELIFZZORBRIKE 2SN EICHME LA LRDL2 L, 3) ZOMOEEDIBRINTEL L, LEE
ENTW22 BRICBWTH MD 2 EFOBRERLEZ 208 0N HRE b LICBsh By, FBYTERNE
BMAEHBEIZZLv., 2O EERBODLWIEEMEIC & > TEMZR SR &2 WEEE LT 2 RN S 5. J28E Grill 51
primary care unit D% FVEFZED 9 L 40-80% 1L EMERBE, BN T ONTWRVWEREL TV’ HZ, REROAIC
JH O SICIEE 2 AT HE & 22 2 RN B W T L DML E T 5.

1938 4E1Z1L)II* & Hallpike® 2521121 MD BEHDOMEHBEEARD® SN 7 KEDOFAEZ FEF L TUK, WY ¥ 7Ok
MD DIERIZERA DB EZEZ HNTL. WY YVKEDFAEZIEE T 2L LT, WENLS ) tuo—Lillk, 7ot
I FRkBR, 793 FVEMP %4 EAHAT ST & 7225, WY v R BRI 5 2 &3 LA o7, L2 L 2006 4
ICREMS DR TS T MRI 2 HHWTHY 28 EA R T 2 2 L0 L (WH R MRI) °, 2009 4FICHE SN Y o8
KIED ML AN U727 28T, WY v 75E, N CoSKIBOREE 23l % 2 L 25T kL 72 5 72, MD O EME 2 B1)
@WE%? MRI DB Es1% 809% FE1E® & o> K MEHHE & kB & FEi L C s <, IWH 35 MRI 12 MD O WA TdH 2 Wik
EV/AVAN Y (W0

AR, BT OMESIIHEE L, BHIC 3 RITMERHTRMWEDN TR L 2o Tb. 2016 44 53K 41X MRI Hi{§% 3
KICHESE LINERAR &2 51 L TV %75, cadaver & A& WRERA STV 57 BUER 4 (3 Z O WA 71k & WH 52
MRI # Ji\WCT MD O ¥ 8RR ZHIE L, MD QWY ¥ 82 FHET 282 ED T 5.

L4 1 MD BlOW ) ¥ /SR Z 2 > ba— VBl LT 5 2 & T, ARBIZED A MD OB A A& MG L7z
DTHE T 5.

(%]

Bérdny J:H#E 2 {7235 MD 86 il (86 ) & ¥ rhu— 476 (94 H) ENZNICEMS oMo ) NH &% MRI % )i
fTL7:. A8 Y = A& H (Magnescope; Guerbet) # i i Ik % 5- 4 IR [ #% 12 MRI % i 1% L (MAGNETOM Verio;
Siemens), %5 17:Mi{%% workstation (Virtual place; Aze) ZHUY A 3 RICHESE Lok, WHARME N ¥ S5 R % &t
WL WHAERBOMAE, EAEORBERR/NRET L2010, NWHERRICBT 2N v SEEEOEE (ELS %) %51
??Fﬁi HoN7z7— %25 ROC M & i, &E, FREZHER L.

i=

W2 @ ELS %13 MD Tl 22.5% (Piefili) T2 > ba—L T2 82% TH o 7. HIEM® ELS %X MD T3 19.5% T
Iy b=V TIE163% Tho7. FBIAEHNO ELS #ix MD TiE 19.5%, I ¥ PI—V T 11.7% Th o7z W, i,
PREOFTRTUIBWT ELS %X MD FERIA T » ba— L &L THREICKE WER E %572 (p<0.001, Mann-Whitney U
test). MD & I~ 10— )L @ ELS %% J v CHii i L 72 ROC BifEA 5 13, I&KEEAY0.84, #5411 0.94, area under the curve (AUC)
0[3%(;%2 LV KRR SN

WHEH MRI 2 FHWC MD & 2 ¥ ba— VoNERR, N 28 EERZEHIT 2 2 L5 MD OB Ao &2 #E L.
AR DT 2 7ty BEEE, FREE, AUC OF T EMEE & o7z BEMFIRET 5 5 3 ARS8 0 77845 MD O i
CHHATH AW RIE S Nz, OF BB T MEZ 0 ICHEECERZZIIIEIAT R TH L. L LN
LZWCH MR EBED»OHL 7201203, T9%ERE PL—= Y IPRETH ), BREBROD W FEMLIEHMEIC
IR AL . RO BM T ESEFEIOR T 4 — KNy 7Lk, FEMEOBROVR—- e hb L% H
BLTHBROENK T ER, BEMELZ LIFTVwELWEER L.

(BE )

1. Sajjadi H, Paparella MM. Meniere’s disease. Lancet (London, England). 2008; 372(9636): 406-414.

2. Lopez-Escamez JA, Carey J, Chung WH, et al. Diagnostic criteria for Meniere’s disease. Journal of vestibular research:
equilibrium & orientation. 2015; 25(1): 1-7.

3. Grill E, Strupp M, Muller M, Jahn K. Health services utilization of patients with vertigo in primary care: a retrospective co-

hort study. Journal of neurology. 2014; 261(8): 1492-1498.

Yamakawa K. Hearing organ of a patient who showed Meniere’s symptoms. J Otolaryngol Soc Jpn. 1938; 44: 2310-2312.

Hallpike CS, Cairns H. Observations on the Pathology of Meniere’s Syndrome: (Section of Otology). Proceedings of the

Royal Society of Medicine. 1938; 31(11): 1317-1336.

6. Naganawa S, Komada T, Fukatsu H, Ishigaki T, Takizawa O. Observation of contrast enhancement in the cochlear fluid

space of healthy subjects using a 3D-FLAIR sequence at 3 Tesla. European radiology. 2006; 16(3): 733-737.

Nakashima T, Naganawa S, Pyykko I, et al. Grading of endolymphatic hydrops using magnetic resonance imaging. Acta

oto-laryngologica Supplementum. 2009(560): 5-8.

Ito T, Kitahara T, Inui H, et al. Endolymphatic space size in patients with Meniere’s disease and healthy controls. Acta

oto-laryngologica. 2016; 136(9): 879-882.

Inui H, Sakamoto T, Ito T, Kitahara T. Volumetric measurements of the inner ear in patients with Meniere’s disease using

three-dimensional magnetic resonance imaging. Acta oto-laryngologica. 2016; 136(9): 888-893.
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NJ9-3 VAT rRb—=Yartyar9
MRI FHfl i< TERERNAY 2 NEHFRE UAILZT7RAR 2 29 56015

AR B
P RARFR B RARIZERBERER - AR T SR

[IzC®IZ]

MELPEEAMZHWAZMRIWCI YA Y SKEOTHIALSZ TR TH S 2 L % #HiE (Nakashima et al.
Laryngoscope 2007) LCTLIRE, MRIZ X 2WNY ¥ 23KIEFMOBMIEESR L, WY Y 2KBEORERRELY L V&
MR 2 2 LS E oo 72, 41X LAAT, MRI Gl CTYRM BRI H 3 % 12 EERIZED I O A 7ZF HETEN )
YIKIEEAT BT, IIHENOFEMET R b R VEiE - WA BKIES & e L, B OA R B L% §R
B, KDY Y rOKIEDHEFT L72IREE LRI S b 2 & & L T 4 (Sugimoto et al. Laryngoscope 2017). A =T —
VIR EEOMBEEEARTIE, PHENNNY) Y ERER LAV 7RI R EZ BT 5004 T 5 2 L0 HE 2 hiTw
%. MRI W{&EHTOHER I, SNV = 7RI 2 WHERICHERE ST 2 2 L5 BEE 22 0, ERAVIFE & OBE %
WaEtd 52 L2HEE %2 572, Gurkov 5 (& MRI G THMIPEHE~NOAV = 7 RITRA 235 20 Bl &2 et L, 4t
HREHE~NOANV = TIRFRZRTAHTIE, 7809 v 75X MIBU B IRIGREHSEE ST ST 5 2 & 2l
L Tw5 (Gurkov et al. Otol Neurotol 2012). L 7L, MRI i CEIZE I N2~V = TR RIS T2 HE 2 L <,
NI BB, ANV TIRFTRANY 7K EOELZ R LT b 0% L, REWZEPZSHERLEL TV £
T, AVETHRITREZRT B0 L, B % GO 12 HRR I O FE 2 M 2 940 L 72,

[M& &FHE]

2012 SEH 5 2015 4F D 4 FERNT LB TWN Y > 2 SOKEEFHME H 912 CTHRNE &5 MRI % 61T L7z 775 A 1548 H % i
At g & L7z, i HAZ 250 ~ 4000Hz Ol L~V Zll5E L72. MRI 1 3 & X 5 SIEMENS ## Trio % >,
F R = AT 4 R, F IR NIRS 24 MBI 21T o 72, WRAHEOF IS T, BiE, W0
WY vk lEZ, KIEZRL, BEKE FHAED 3ERREICHEL, PHE~NONY Y REALV = 7IRFT RO A %
R L7z, hE - NH - RO RE 2 B0 56, TNEFREMRR S 84 <A Y VERENEAREEZ G T A6, MRI #
Rt 3 o H MIWNICHEE BE RS R ER T - 7261, BN O MRI FHEHGH1ZERAEL 72.

[#ER]

A4 HTANV= TR R 2D 7. AV TERALEOEREF I FITIMIERE LB ERECTh 7. — iz~
=T R R AROZHEA22 F, MMEICRD - HA 22 HEFEILL Twiziz, Wzl 25, —fEA
VT HTIIINMHE~NOREMA AT 2EHLFENY Y KEZ AT 52HERAREICE L, FEEE LV VideRmk%
WCBWTHRIZEAL TW . JIME~NOEMZ R0 5 FWLRHENY) Y kKELZHTA2HIZBWT, ANV=TIRFr A
FEDLELBED L VEOM TR ET o722 25, AV TIRFIR 24T 28 Tid, 500Hz & 1000Hz O &L
PHBICE/L TV
(Zx]

BN DRPEPREHR LAV TIRITRZ 23 560, RICTHEBEICGEHEINL EEZONA. F—I130H
BRI REZRET LX) RFEWRENY) Y KEIZE) AV =T HITH D, —HIERIEDNS L, KEDMEFT IS T
BIET A EEZOLN, TOWHBEIEEL LS. —F, WIMSESTEARTH L, KOVBELRNY ¥ 7 OKEICHES ~
WaTBDHFAET L. KEFFEW-OEDEETEEICHT ), BT R EIERE IS5 2 o KK FE I
B3 pZepEsnsg. JMNBNOEMZ AT 2FEWRFEN) ¥ 7 KBIZAV=TIRIT A2 565 26 TlE, WY
YOKIEFRREAT L D AT LTV D 2 EAURB XN/, MRIGHINCBIT 2 Yok EEARZRTIHEE LT, Abv=
TARFT A ATEN Y > 2RO I BAOF i & IFEH T REFREEZ 5N 5.

Sugimoto et al. Significance of Endolymphatic Hydrops Herniation Into the Semicircular Canals Detected on MRI.
Otology & Neurotology 2018; 39: 1229-1234.
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NJ9-4 FUVAM Tz RL—232E/Yy 3209
AU NNKEDIPDADB AT —IULROH =L AIE

Rl SR
BVE 57 GNP B SR B SR A R

1. AU 2 NKEEIFEKRT S

AZI—VIHOEMFEGRTIE, OFVRIEIREITRD L, B EHERRBIIREIERT 5. RLEA =2 -
11 ERI 2 b & U CTORAFIGHR 247, N 7 ORI A S & D RSN Y > 7S OKIE O R % =9Il E L
7o, TORR, EFTOEVREIRA L, ) EERRRIIT L, WY CoKRERIREML:. 2ol Erb,
AL = VIIZBIT BN YK, REBICHRT 2 EZ2 6N WY Y2 OKEREE BT L)L EDRICERED
M ZRDLZ Ens, WY Y7OKERRBICHERT 2 LKD), KEICHEIELTsLEZEL6N0 Larl, W
V) O SKIEARRE & RTERERE & ORIICIZHB Z RO L h o722 e hn, W) Y 2OKEOM RS HIEREEZ IR TS, O F
WITEATRA L7z & 13# 212 . (Fukushima M et al, Laryngoscope Investig Otolaryngol, 2017.)
2. DFRVRIMERFOA Y > /NKE

W A = T — VEFEDONY ¥ KR, O FWIEMELH S & 4 4120 2 BIEH AR a1T LN >~
2KBE T RARAT S & 0 R L7z WO & RiE A U2 H AN L oOKIEE, D F VRN H & SO THICHI
ENTWz, ZOZEns, AT —VROD T WHIERICHY V0K EIIE L T L ZweEE2Z oM, ZhET
® membrane rupture theory TIZFHTE v, WY Y 2KEDETCHED O T WIAE L BE L TV B MDD 5.
(Fukushima M et al, JAMA-Otolaryngol Head Neck Surg, 2019.)
3. WY > /NKEEE VHIT

A = T — ViR B TSRO A & vHIT A O R IZLT L b —BE 7, mEMNHMAE T CP 2#H T vHIT
HRIEWTH A0 H5H. ORI A =2 — VRIHEME Sh, W) 2 OKBEOBGHE S Twiz, Fe
1, A== VRREBI 0 L TR BRI B A & vHIT A2 A7, WY &7 SRR AR A RS R & e L 7. vHIT #ede
IZBWT, BHHICREZROZOFEPBE T 44.4%, SMIERE 13.3%, BiEHE 10% Th o 7. TR AT
& VHIT ORAF R OTEHE L vVHIT 12 X 5 CP MDD EEAMER N 720 TH ), 2 20T h IR & %4
BUE %3l 2 MM 5D TH L L HEZ L. VHIT A CP & 1) LHE L7EBIOFIENY > 7 ORIEFRRIE, CP &L
EHIE L7z he ] & R L T2 B o 7z, — 05, IR A CCP & ) & HIE L 2B ORIEN Y > 7 SRS AR 1,
CP 72 L L@ L7fEf E I L THEICKRE o7z, ThbbWY) ¥ KBS EIERTNZER T % vHIT MA IR
BrG 20, REEWENMTH 2 REH BRI EEZ MITT 2 E2RB e (Fukushima M et al,
Laryngoscope, 2019.)
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NJ10-1 XA zRL—23>tya210
HERFSIVOCAIERESROBELCODZZFODIACEUX  ATRE

M AEFEIAR
| N7 e B SR PR > &7 — B e IR

2017 AEICARIE DA N TN E S ZEREHD L E SN, FLLHEE LT, [FEFYE L v A 70dB Ll 90dB 4T
L BPOMY MR 2T 72 LT, EHTORSHEEWIFEN 50% LT OB EREG ] flosamshi-2 s
BHFoNs. WMANLHEBELEEIHRGICO R RFICEE-TE53, ALNHERBMSFEOELRIZLY, 4
BOHBEDIEEDOLEEN D VIRL720, B EEEEEZBRT L LIIEETHS.

HrIEEECTH I AN TNE DORNG L % o 72 EGI O BRIRIG ORI & 2 OEAMBOME, 5ol L Clk & a3+~ &
SEF O 2 HIIZ, HBE T A THEHAME %17 - 72 18 iAo 68 JEBI & X512, MiilES) 7 — & A3tk 3Lk (12
M5 [HIEHAERE |, Bz B S N7 20255495 [HRIERE |, B OI12HE8 Loy [ 1008 LG
L7z, SBoOFMLEILEITROLBY) THAS.

O HILHERE | - HE TOREIMA TS L X)L (500Hz, 1000Hz, 2000Hz) 75 90dB L - > 5 i J 5 i i 1]
@[ ALHaRE | - SFIRET) L VAT 70dB LLE, 90dB Kiili T, B OEY MBS ENET o BT, BEHTORS

PR WA RE S 50 % LUT 0 v 8 S HE 1)

@ IFBIH ] L2 o0H L XV OIEHEIZTIZFE L LS, HEAOHMPL BB R 2 ZE LEAIHEIS & kL 72

%1 (Auditory Neuropathy, HERESHHE 7% &)

BHEOWT, FMIRER, FOERY, WEEOEIN - 58, WS IEINGE 2 A7z, Bl ap 0 SiEER %
FRET, JREAHOEITEHIEAR S B2 Hd 7z, MitkiEa TEREE (L5 25 HERE & IHZRMERE XM O/ T, Hrd)n e
2 X D) SREEA R ISE O AT R ORI 2 SR 2 WS R S A, SEEIBEO R TIE, Auditory
Neuropathy 3 & O'SiEEAHBEOHEEESIEICA TNE»EH TH - 72,

ANLWHTHOBEILTEDY LML DIEFIILLTEZBRT O, T &) RIEFICH L CEIEZ RO TV ERTD
Ik YA E i L7,
> L XV 7S 70dB REEE T, WSS T T50% 2 MR 52 H LD, ALTHETX Y BAF 4355 WK E D

WIFECT X ZHREMEDS D B EHI.
>REMENIEETH AH75, FEEINIANTRT Q@I & 2 0142 55 CTd 2 HEER A HERE 5.

BEAAIAHERESR

— 20

— 10

=
2 82835 o

(dB) 0

ARERARREAS F

2 8 B

1
1o
120

125 25 500 1000 2000 4000 &000
I (H)
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NJ10-2 XA zRL—23>tya210
FERBSICAIEZSROBONDEZEAFOIA Y X ALHE VSB

g B
e s R A R 2 = O Bt

N THH VSB 1% 2000 4F, FDA 2T H ~ & B HERE 133 2 @R KGR S /28, 2007 4F, (25 S X OREeH
WENEIZ W LT CE~Y— 27 & LTRBENTWS., AFBTIE 2014 4F F TITET MR B X O A TEMER 25 U TR RER
MHERE N, 2016 FEEBRIGR S 7.

HAFRFAAS NIRRT —F 0 77 V=TI DER SN ALHFE VSB =27 )V (2015) I2BWT, @i
MMM - BATHIECTH Y, »oFEBM O EKRAS, 500Hz 28 45dB, 1000Hz #% 50dB, 2000Hz - 4000Hz %%
65dB &0 TWh. SHICHHFEOTMEREI > CHOHMBEOUENSWEETH 1, ZOEMPELE F 72138 S s % R
LTHMEARTTHLEHMENAEA LWL EN TS, BARWZBIGRES & LTIZ 1) S5 2 jifr L, I
NLEPAT 5 F 723 EREEE Z 2 5N LHIER T 5P EHMBIER, 2) LRUSNEEMSEENIH FOE5NS

ANTHH VSB O KOFIEIIHE - mEHZNA SAL, IR ANVF -2 EHENFIEZ LI ENTEL720, #
PR & R TR BOEAI DL, T2FEA 07T v b XD EEEEN B X OEEEEGT ORI Es 5 & v
VAT ELTHD. 02D, TEVPEL, WHEEOBWELZRMTES. /2, 4077 ¥ MIENITHATL 72D/
YT BRI OMEHSTRTH 5.

LA L2 bEEOMRKIZB W @SB TIER D £ AT S, BREMAZ) 4, M0 i
REATRE, BV SHEIRERDGED SN LA I3 HE 2 BRI 2 2 5. ARIEER TN 2 b H A iR e & A H 8
BISEBI O N THE VSB2 Ef #3875 L, WISE T Ut ADE 2 FRIERT 5. T M EI0KE B L O LB El
ZH L ACHIESR - Mo N THER AR & OMEs, FRICATHH VSB ORI EIZOWTHRS. 20 LTSI OER % $ER
LA Y752 b - ATHH VSBEILD I ¥ & ¥ 22D Cifiam L 72\,

AT HEVSE 8 H e

gty |

I
(@g) %0

100
110
120

125 250 500 1000 2000 4000 8000
i (Hz)
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NJ10-3 XA zRL—23>tya210
FERFSIVUCATIEEROBECNDEZZAFOIA U X BETEHES (Baha®)

ke
BRI SR

Baha O i, WM OEREEENH ), LR ES—MED 0.5, 1, 2, 4kHz OFEOFERET) L~V 7 45dBHL LA
NOIEBITdH 5. 2018 FEDOFIGIHELEIC X ), OWMFELAEELS & L CRE (B miiliss o8, QF ElE DWsE,
OMEFFEOHE, @Baha Ny FNNY FYAFAHFBERENZ. Wi, BRUEBIOBRENEEHHR, S8
HEZROLEH S BEE2 50, BEITCCEFAT R EEG], HUAEE~EEHEO 72O HRFMIC L 2 5HED Y X 7 & #iT7-n»
5, ARG E STHY, Baha OWIGTET) L~V 005 RE I3 SR AMTE 25 0 B a2, B {5 wilikies, VSB &
BAELTWAS.

Baha @Al LT, OFMHES (RFkErCLWiE) THRER, Q82T ICHE SN Twb 05
HBEV, @Oy RNV FY AT AZEH LM L0, SRR S8 05 MR i CEIs Hknc A, @
Py F7aty 240108, MRIBGEATTHET, WEAOHEH T L ALY, SR EPBRTFON5.

Baha iZ, — MO &) 45dBHL YN THNIE, FEFHESR, —ME GHIoEE, BAHE) o4~ o Baha
FMNC L ) BEREDSBETH 5 720, BEUEEO R EE R BBRETMFI 2 & CTH, wHloFEIFRE L v, Fily
O HYHBEREHRERIN DA TR, MEEMEEZ B E L7 Baha Tl REHCTETH 5. SMUTEHICS k525, 5
FRRER A R X A IR O R, MG T ORI ED RAE N5, F72, MRIIREH T REZ 7202 W1 7 MRI #
OB ZIERICBWTLEIEE 20 2 5.

Z®O—7}T, Bahal, OFMBLETHL L, QBEETOFRFENLZIE, OMBZOMKENES T HBOREr 7
DORLEWR, RFE NS TVDY R, NS, BEB X UERED SHGER SN AMEANZH B, TED TR TN
A4 AW R, Tl L VIREET, WEROKE NS 7APRRIKEN TS,

VAR, WY CEEC M ST % Bahab power (CEXE 8 55dB T CT#it) ASAIBTHRAIND WHEM: D
HY, WHEZOMEEHETEORIRDGIEDSS & DI, EREFEIEET BB RO 55,

KEFTIE, BERUEYFCIT - 72 Baha T4 30 B2 BT 2 M HRIEIERES L OB E2IRT L E E B IS, #Hds
WA HIERB LU, Baha OF % AE L7oAREFI 28R L, Baha FAGHEIS I ¥ & v 22OV Tiim s 5.

FEERAEIR(Baha® AT L)O MG HE (2018)

B (Hz)
125 250 300 1,000 2,000 4,000 8,000

— 20

— 10

10
20
30

AT HE
=

2

80
20
1040
110
120
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NJ10-4 XA zRL—23>tya210
FERESIVCAIEEROBECNDEZEAFDIA YR REBCEHIERS

[
FE I SRR S PR A T B S A 2 2
J0WG v S7 TGS B S A A

A (REII A - BEIIRCE 3 DIMERRTH Y, HAMOMEZIRE S LI L THERRELMLMAONG Z
& RIS A% 2004 FEICHEE L7, OB ERIER IR ERE 2 RIS L2 b 0T, EHh HI%E - TR
IREDMEb 5 Z L TEIMMEET 5 HARIEOH - Mlilfat & LT 2017 4F 11 BIZBEE G S 7z

AR TH D 2 e, R THBANOEBEEOREIZL > THENELT 5 & W M dH 5720, B
LAVIZIE U7 In M I FAE L v, L L, PR S oo BMBIORE R 51, HEmHlRIcE S v A
PESATWS (M1). LaALAYFS, [EMELEIEEOMBIZE ST, Lo B M 5 /L H B o RE
RN TWT, ZOERELS AT REZREBNC B W TIFEALER L L £ 2 Tnwd (K2). A EEMSERER I D B
WIEIGTH D, —AEONEERSESITY, 13EALOEMNTIEOSENE ST, BEMEE e, £, B
TRRFER, WA LDETHEVWEAEL LR E, M5OI H TREEAHIRE 2 3 T X 2 WiER b BIRM & LTl
T HAMMEIEH 5.

WS RS L IS O FE L 5 AN LRI E LT, AEEBEMSEEICHTAALHEDOVSBREES VT2 D
Baha 237 SN 5. FHFTHIMED HFHEN TV LW EENIEH 225, FEMEROFS L LT, /NECHEHEEE
POl BEE I TAPREII W E, PRPARETHL L, HHICWO AT Z L A5TE MRIHEIC L B
WZk, RERBITONSE. —HT, BY - -BEELZWIETEHTFABXRTL, Ny v RS RE L
AW RERERSE L TRITFONS.

REEFETIIFRTELE LT CI B P OEH 24T > CTE R Z28E U C, BAME2IRRT S &Iy %
TEISIEB Z RS 5.

W B8 (Hz) 3 (He)
125 250 5 ~500~ 1000y (2,000, 4000, 8000 a0 125 250 5001000 2000 4000 8000
- e | | e | o ) [ e ] | “0
= —1
—10 o
o 10
10
20
20 I %
30 1
i 3
S W "
;: e ]11 t 1 ;;: =
&0 { y I 1 60
dB) 70 (dB) 70 - — =
I
B0 B
%0 : L 90
100 100
110 110
120 120
E1. 250~4000Hz D EAT O FRES L~ Ol (n=16) E2. B R RER s
EFnEThoBEMICELTEM (B0) 2EAN. M (RA) 2 Bl s #1340 Re0BETRET,
WAk, T/ -ERRELTRT. RO LRIZBHS IR 2 TUELY,
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NJ10-5 F9AMT =23ty al10

HERBLVCATIEEROECDEZEZFOIA LY X
REESEREATIANE EAS (electric acoustic stimulation)

NI /s
SN S VR S

EMICBAER D 26T 225 SO 29D TE, WihW 5 5 e a5 s S 2 10 U EE G
JARIN TNE EAS 28 W 51, ARETRIZZEA S 2 H\W T (acoustic stimulation: AS), &I FEM D 5 O FEAH]
% T (electric stimulation: ES) JEEIEMAMEZ BDNAE. 2014 SEDOH A B4 VICTHEISIKLENEZED SN TED,
1. H5C X B A4 S SE I 7 B il A% 125Hz + 250Hz + 500Hz T & 65dB LA, 2000Hz T % 80dB P\ I, 4000Hz -
8000Hz Ti3 85dB UL L, O&TEim/Z$IE (HL, 1 7T 10dB DNOFHTHANDL LD L), 2. HilEZEEH
TIZBW TR T CTOREE - BIGEAT 65dB SPL T 60% A, 3. @ICAEHnIdlE /NN TN H #5235 & 7 U4 %
12 7 AL, 4. PN L Y BRAEIAEALT 202 T LZAFE L TWwAbA I L, 0408 TR THEES
nNTwns.

1. Ok eEEEERAREHEATRZ 320D L2 —BEAELTB Y, BET20114E2 5 2014 F DO IAT -
T2HE T MRAL 4758 B D B 34 B (0.71%) %424 L7 (Saito et al., 2019). FEHIV: R 22V HEREA OREBI D B - 7225,
Z IR TH 72, BETO EAS FMBlICOWTHET L7z & 24, HENERKIF <, BT OEWIER )
EAS % @& SEINAH - 7z

AT, BRI 72 w3 R R EEEE A IS B A TR R O FCE - BRI B X OV EAS 2 T o BE)ikGH % $2
AL, BICHREDRME AT 5. UECTIE Flex24 WA MHH L, MPICAT04 FiEZHM LooBOTWw-< D
LEBEAT S LT, BEHOBFE)OBREICEDOTWS. A EBREOHEIOWE, AuYy 25 A
R VHIT 7 EHiERRBEM AR R D MK L Tl 2 e L TV 5.

— )i CHEREMOREM & LT, MlERRoR & HY 25 BRI C EAS Fili 2 %9 54, FEEHREEH 2 D
OOWMPEIEA DT Th { EAS AT NE2OBERNEZ XD EDNEZ SN, Flex28 @iz VW -FilizZoCIh
5OIEFNZ BT B FAEIED T b U X Z @R L2,

FRAFRETE BN TN HEAS #EICEES

— 20
— 10
0

10

20

30

40

2

= TR

125 250 500 1.000 2,000 4000 8000
FEiE# (Hz)
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NJ11-1 XVAMTzRb—Yartyraril
Cochlear synaptopathy &E EIRF4E X H = X LDOfFEEA

A FRHE
Fif R B KA B SRRl 7 5 e

F 7230 4E, OO FA- 2 b e w7 2 TEEREE ORE & LT, cochlear synaptopathy 25 H SN CTw5. 1%k,
T 7 B 1 7 VG e A S A2 B3 T R B B T IR & ST & 7225, WEBMIO ¥ F 7 21
Lo T—IMITHBEZHATELZLAWLN LR DFEHINTWS. 2D cochlear synaptopathy (22WTC, E7 L —
5 — TRl R R DR MM E OB B 2 H T VB EHCTEN 21T TB Y, Ky YRI5 T4
BAERLHEH TS, 01T, RETNVICBVWTEHB»HEEL TV Z L PEHRD startle reflex % 0 L 7217 F28R
WCEDHB L., HBORAETLAA=ALE LT, UAiL ) IlfR R Sk o 2% W E B BE S L Tnwb 2
EDTRIE ST W722s, AL DM VA LS K LR, RIS & RRERIC B W T AL 5 2 & Mk
KIS L72, CORRIEE IR EIC X o THE L 2 528, EIERHE) % H 2 KN R CHE LY 52 5,
b L IEARMBIFERZED D DDV EEOFIERHEIZE Do TWAI EZRTLDOTH Y, TOMBZ MM T 5.

SHICARMIEZ BITL TV EEHPT, £ ORMEPCHEEAEL., ChODBMNEZ ED X ) IRl % H
IR L, SRMIEGEE) 2179 AT HREOZEZIZ 2 EFENTH 5.
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NJ11-2 XA zRL—=Ya3 vy a1l
BEEMHIEORESE ZOFHICKHT 5, BEREHF NRF2 OFEEDREER

Kk BT
SR B SN - G

[lZC&IC]

Fxid, NHIZBU 285 KT NRF2 DR#ERA = XL 2T 52 &% HIYICIIZE 2172 > CTWwWhb. 4], B
PEBEE & NRF2 OB#ICEH LCHET 2. BEHBBORERFEO—2IF, NEORMFEHEETHL L SNS.
DF N, BAFICRESNABICNE DMK —IICET L, BRI EINT 28 A b L 2SN Ok E
RN T2 570 LHlAZ AU A LHEINTWE. —7, EERT NRF2 &, BLA L 2AORIIIC X )G
AL S, AR 7V F 4 U EOPBLEEF OB T RE A HEICGHET S, oF 0, BEA b
L AR BV THLEE 2 R TEHEERTTH 5.

[EREEE]

F9, Nrf2 IEFRBEY Y A2 AWM RSB HHEE TIE NRF2 K TRIGEERH L Z EFW S e kot
%72, RT-PCR T4 CToO NRF2 FEWEIZ T ORB LM Lz L 25, MATBREOHLD A TIE NRF2 X141
EHE SN W &b h o7z, —F, JHRMIC NRF2 {EH#] 2 BENEE S35 2 & C, |4 To NRF2 % &L T
XL EEMELT.

Z 2T, AHEMIC NRF2 26 L CHERERS R 2 B0 i, BEMEEZ2 R CTE 20 TIER V0L DB
b &, NRF2{GEEA Z2HG Lo~y REBRET R o720 HERIE MAFEZIICTO NRFR2EEAI* 3528 T
NRF2 IRAFRNC N ERER AR SN, WIE T2 TE 5 2 2SI L7z, —J, BKFBFERIC NRF2 35k
K25 L CHIREN 2RO L o7z, TORFIE, NRF2 GHHIAEERE LTIZELVW 00, SEIMED T
e UCHEMICHATX A WMEREERH L L ERLTVAD.

WIZ, NRF2 WAL CONTRERED A = XL E2FHT 2720, 7 ZOWPETOBILA ML AIZDOWT, 7
FFA U ICER UTHE L7z, dESE, NRF2 RIBTIEZ VY FF VBREND LW & & B 7 L5 F+ >~ (GSSG)
/I 7V F FF v (GSH) WAHiN$ 52 &, S512, NRF2EEAIOHG-IC X ) GSSG/GSH Lt o3 % ik ¢
LTS Rol. DF ), NRF2 DIEMHALIZ X ZNHRENROA T =X LIE, IVEFF U EE ZDmE
LR TOHIE 2L CTD, WADOBLA DL ADBEKTH B Z EBWSh L 772,

EHIZ, B MIBWTH NRF2 S OMEFF L ICHED D 25 D Mad 57020, HEOEOh TR RZE KA )
Lk ENTWAHEEEHERKE 602 NS 7 — % 2 H\WT, NRF2 @51 O —¥IEL R & B vk EE & o B
WZOWTHERMZRISNT L7z, ZO%%, NRF2 ORBEN DR WS 4 7O—3HIEL R 249 5 NEBEEEEED ) A
IREHNEV) ZEEFHLNIL. ZORERLS, N TH T A LAARIC NRF2 O & B VEHEE o0 F85E 12 B
HWAHDHZENW S E LD, NRF2 ORBIEND L Ww—IE W2 445 NIE SO Y 2 7 25Enw—7, Mk
TR ENBHTIC T NRF2 iGMEH T NRF2 O X 2 B0 CTHE L 2 & TREMEIEZ Y cE A2 tdrd 5 L % 2
L7z,

[SEDEZE]

NRF2 DGR ZH O ICTH I 8L, BIEA L AL ANEEEOREN R AN Z AL ZHEWITHE LS
WERTF—~772e#%2%. LaL, NRF2 OfEid KEAPL &I & 0 Hl# S 745800 7% A+ L ARSI TH
%728, NRF2 OEMHERIEZMARENICHRET5 2 LN E TIIEETH - 7-.

FIT, AN TOMILA L ABEEZMLNVTEZY —F 500 Y AXER L. 2oy AT, B
fEA b L 212 KEAP1 286 L NRF2 H3GPE b L 72412 C tdTomato DA E S, NRF2 OIGMERFE 2 HLAR S 1K
WCEHliT 2 2 M REE b, 2F D, BILA DL AT AREBEROE=FY) Y IR T AL WZ 5.

BE, 2O ROV, BEEHMIEOBRILA b L A HEMHZ DT Cch 5.

(5]

S OWFZEREFIE, BACKIMEEAET S TR RFI3 oA, € LT, KAaEWEAoHigE
LML A OTY. F72, b OGS EEL A O T — NI LT, BfFERENR A H SRR
B L O TERGIBFRE O TSR RS e Wiz 2&a T Lz, EHHL P Es.
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NJ11-3 XA rxb—Yareyraril
“‘Hidden hearing loss” DEEEREREICT (7T

whk
SR B SN - G

THOREERLI V- POREELR LX), SHEERMIEIEL S, BEIRE L, FEMBORE»EL
% ERAVEDRE) EfE L5 (PTS : permanent threshold shift) »4E U 4. —7, #HEEchHIUE, AEMEOR
WA TT, —BEOEEEM LS (TTS © temporary threshold shift) & 70, BEJJIZEAKICHIEST 5. TTS 3k#E
JEZE EEBRWERENLEZONTELD, HETTAEHVZZERIZLY), TTS % & 723 FEEE OB 0 B 5 %
W& > THEMBEAESECTH > THOAEN L NATEMILY 7 204D E L (cochlear synaptopathy), ik #E
TEDRIFIERC HFRAEDFIR & 72 5 2 & H3Hif5 17z (Kujawa and Liberman, J. Neurosci., 2009). Z® 3 F 7 A [
W, BEMEREEOS (ABR) ORIl R 622 WiERE CIdE T & 272912 [Hidden hearing loss] &IEN, & M THIA
BROIFEDAFAET 5 L ST (Liberman et al., PLoS ONE, 2016). &R T 11 AL OFEHD, TR T LA
X=X T TTOMERBICLVBEOGKREET S L) WHO O#ii5d D, Hidden hearing loss D REMFI 1
LTI - HEEORBERIEE L EZONS.

NA B Y & 7 AR E OB L ), BESRBICL LV F FABEEI VY I VBROBRBOY - SR EE (7
VF I VEREN) ICERTAEZZIONTWAS., BEREICL) U F 7 AL Aok A 2 L2k, A R
AR 2% 2 W AR ET AR D ZE A HEAT L T K E TICIEE R S DSEAE T 5 7280, ZORRMZEDORMICAAZIT) 2 &
T, BEOH#EITEZHILL Y F 7 RAZHAESELNLTHREYND 5.

A563Tlx, Hidden hearing loss OJREEICET 2 OM A AT 5. T, #HE S IMT-> TE AR ER T
Neurotrophin-3 (NT-3) O FRATHGC & 2 GBI FEOKES (Suzuki et al., Sci Rep., 2016), 47 7/ Bk A
VA (AAV-Anc80) % JH 721k~ w7 Z1Zx 3 % W4 (s TRk O ML (Suzuki et al., Sci Rep., 2017), AAV-
Anc80-NT-3 |2 & 2 #HIn TR ORI R 2k OMET (Hashimoto et al., in preparation) ([Z2WTHiLET L LB
|2, Hidden hearing loss D {EHEEFAFEICEF 72 5B OMFEIC OV TIRE AR R L 72\,
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YA1-1 Young Award v > 321

7 v MREAQRERRMR S — MEEET VO :
hEMEREREO/ERRKFFERICE T

BREPEORER M AR A AR, N Wl
B E R RN B BIHERL, R R R Sk R BT FE T
CHE ) T v F BRRRR A H SR

[Hw]

Fxid, PHPHMICE o TRIBLTLE -2 HREZ R ICHAET A2 EATEIUEL, WO E REEMIC
HERELIENTELDOTIERVREEZHERETHAEONE2ITo T2, ACORMELZMEY — 2 & LTHY
TR 2 BB AR NIRRT B T AR 2 B L, WRRBRIC X VBRI R 2 A L. 2nE T, FRoOP
EARHBEE 7OV LU C, ISR 2834 2 W 72 SR BHIE & — b O BRISERR % 17\ BRI Rk 25 S vz
A, HEHREANOMINL Y — SRR O LS OFTR MBI IO W TIZIREICIIFE ST Zzewv, AR T, d0bE
HGFP 23T AN T VAV 2=v 7Ty ba Frh— LTHREMNBEMEY — N2/ERL, GFPZ ML —Z2F552 L
T, Mgy — MEMZEOFAEMBOREZHS 2L, HESIREBETAIBMETVERETAZ L2 HNE L.
(5]

(1) GFP F S Y AV ==y 7 F v MHEHPERIBANL Y — b O/EH 8 HiHid GFP b Y AV 2=y 75y b5
BRI A RS 5. B TF A PANVF X —AF 4 7 AEZHAWT, Mgl ETT s A7 T v MR AT
W, BB LR 155, 0%, IREIDESUEREMIIRRR E AT, RN X Y, B 2R BRI A
Jay—hPELTHERT A ENTEX LM L7, MY — FoMEte LT, MAIZEEMEEC X A HIRMEE, Masy —
b OFEERER, M, MlaAfE, MR 21T - 72

(2) T b RPN S — P RBALT TV O/

SHEEHND X — FF v b HWT, WHMBET CHMER,» S HERICENEL, hHEG AR, WHERE S T
ERAT O E R A RS T A, ERL MY — P2 4amm MIC P Y I UL, HEHWTHEIL VBT S, i)
T CTBILZ LS, REREMESTAICHILY — F 2 BT 5. BT TV @EEEE, kL zhERIC LT
i H v C GFP BB 2 #1533 5. TmHEOBIKIE EDTA ZEH L7z, 785 7 4 VW3 L72Mk X 0 sigpiEA
AR LA = IR 2 47 5 72,

[ 5]

Ty MIBWT, Mgy — N2 ERT 27200 BB RIS 572012, EFEFTHoaERT 52 LIZHETSH -
72. GFP VI VAV 2=y 7Ty MERBEHERE, MBI XD WM o Bk 2 BRI 72, oREEEE T 2 MR AT
52T, TOLhEO RRMEEZSS ZEATER BN L2 2 IS AR A B L, 1ML,
ZH, MY — b EEINT A ENTE, WL AMBY — ME, 3-5BD LRRDO~— 7 —&AZ B 5 HMlEE
Thh, Mg — T 1HKH720 OMIBEIIH 100 )7 cells, AFFHIZ 0% TH - 7.

Z—=FF v VOWEFRAOT7 7u—F1%, BHRIBWEHICT, AEMEZEAELT, SNEALVII—LETLHI L
TREL THEFRAZECTE, BEHFII/NLEZ B CHMSE F CHERMIKZ JEEST 2 2 LA TE. R E B EE
BRI Y — N2 BRI L 7., GFPEHESECTBIE L A OB 5 2 & ©, WHEHHBEH MR Z My — BT
HIENTE MLy — BTV EZBAEE, fH Lo EERICH LTS THRE L 25, THEERE
WLUMINE Y — N BT 2 53 5 2 LA TE L, R TR, THEFZ PR LABEEZBSEL-LZ A, B H
JENIZ GFP OIS Z MR A Z L ASTE /2. BH 3 H H ORMERFMNT CTI&, rhEREBEHEE AL 2 GFP By e 238k
BLTBY, A2 MIOFOREEIH L Tni.

[£%2]

HAEBKRIEH EMEDHET, GFP I YAV 2=y 7 5y MHEROER PR Y — b 214 22 L5 T
&7z MIRLY — MBALIC X 2EBAHRE LT, BH LTI LMl AETL2 L THEORELIIZ, HHK
JEOBEERL T AE T ERERT LI ENTE. 5%, BENROBNBZOMIENEZ s 5 2 & T, NG
WEOMERF IS 5.
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45 29 MR HFHE SR XM S8k (2019)

YA1-2 Young Award v > 3> 1

8 RE S LU Laser-induced shock wave (2K 5
AEREETIIVORELEEZFHNEEDLIER

RM ST, AR BHE TE al, e wi
B R R SRR

(5] E4E, 7o) XL FOLHEE L OHHRBEOZIIC L ) KHEZ2 P OIBEEFEOMEIHML w5, A
T WFIIBVWTNEEEL EOCHMEOBMEIIBMEEA TR L, RA MY TY VEBBRFHFICB W TH HIE, I
o, WEONHEEDBREENRS Th o7z, KETIHERENCEIT 2 HE, MEOE, AR OBHHIVRIE
Xh, WHBGORERIE X OHEIREOMETH S, o 3B X 28802 T 2 BRI ERE L LT
Laser-induced shock wave (LISW) 3 & OB E 2 A L, BMEOWNEREIZOWTHIE L C& 2. [Hik] HBkE
3R T2 F VRO T 572 400 mm OFEEIE 800 mm EEHA S %% SUSEHTH Y, FEEDOBEHIZI W
EFNVELTCLIELIZHHEINS, SEMICEENAZEAL, WL T 5 & Rk & I =R L,
BANCRRE Lz~ ACEHRESIBE S5, SREREO Y — 7 E1X 25kPa 12 L, ~ w7 A EH#FD E X ) g
A7) 2 & TRIERGHIEE 7V 2K L7z, LISW 1 532-nm Q-switched Nd: YAG laser % laser target (24§ L CT5
ET DR TH ) M EA OFHBRERELKETH LS. Sk~ AHFHI L ) R ECRE 217> 72, WREORK
JEAZERIFETH Y, 4 IIIHEEW O KE % 100MPa (25 L CHEEIE L MEOBEHEE 7V E2/ER Lz W
EF VT CBA/J, A, 16-20g 2 L7z, HUEZICHENBEZ BTz Bigt L, MyE#1H, 3H, 7H,
14 H, 28 HE&ICHMEREFHIES (ABR) B X OEEH G E S (DPOAE) %17 o 72, 28 HRISHLOHER & ICIW 4%
il L Myosin VIIA, CtBP2, GluR2 fiE4tt Il CHTMIBOEELY, EAETHMEIC CETENIEEE, HE JfilT
S5EAMBIHOIREZ MM Lz [WER] S8E% B X OV LISW i€ 7V ICB W TIRE 1 H12H D ABR O ME_ L5
Y, BIMEILR % ZIfE L CRf&i2 10 - 20 dB OBIME 1A% 28 HICHRAE L7, HBIEE Tl3 28T ABR
i L5254 L, LISW Tl>EFHOBE LA OMREL L7z, ABR @ Wave I Amplitude (2B W THHETFIVICBWT
WG 1 HICR DR % 8 72, BRI @ Wave 1 Amplitude (X IF BN 2 520 % 22 7255, LISW TIILH IR
@ Wave I Amplitude (3 BRI 2 585, BEEIRO AD%EAE L7z, DPOAE O Bftiid LISW Tid 1 HZIZWE L TR~
WL, 28 HTEHEMOBIME LA O AFRA L7z, HEEE CIAERBME LA 2RO %072 MW
LISW, EH#EHEILICNE TSRO % 203, WA BMIEO R OHEMEEHEAKIZB T synapse ribbon D JfA A3 A
b, BT F T AZHEED GluA2 RS FBIZIHA A3 5, orphan synapse b B Z N7z, RO PEARHE KR D &
F 7 ABEVEIE RIS TIEAEEIC, LISW TlRESTHE POcBligi sz, 72, S8 AR E 7 TR
BB b DI TH -7z, synapse ribbon 1Z4EMLOH T HEICHKTH LM TH Y, NI B ORA LD
L TOHOWPHRDOONDIYGEDND D, KO ED T+ 7 AZMEIE Wave T Amplitude O JRAMNI LS i, 4[H]
DWFFEIZ BT H W E 7V D synapse ribbon DA 1: Wave I Amplitude 25584 L 75U BIE 5. MBEEB L O
LISW € 7))V Tl B FFEEE O ABR Bl L ADIRAF T 2205, TN ENEHREOMREREMKE L OME» R 5. HE
WA IEZALIC & THE U REAVNEE, SERE T, LISW i3 laser T4 U7 i BRI ATH #4582 & 15 8% TR
BEND., MBI L LT (8T 2 BICIREE, MG %4 U 5 72D I RE8REEE O 9 W€ 7V TR E o 25
WU EZON5. F72 LISW TIHAERE IS L THRAREDKE < duration 25\ 720, T O 25D MRS
DT L T3 fetEasm v,
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45 29 AR HFE SR AT S paE (2019)

YA1-3 Young Award v > 321
B4R EEEEAEEETTTIVICH T 5 ROCK BHEEDRREDIKRET

0% S N S AN R
W REBESAHR B S - BHSHERS M

[lTLoIZ] chFTCONFREICHET 207805, EEHEORK & L CENELGBMROBENERCHL, 2F D,
N E A TSR E S, T & kv TR ICTER#E 23 % (secondary neural degeneration) 2% &%
ZHNTW, ZOFITH L TEFRIBEN TS0, PN FRE 2 b & v ) & (primary neural
degeneration) T& 1), EFHBEOKKE L THEBHNL - BMREHEO Y F TADPEETH L WVWIEZTHAH. 2O
FLZED L, —HMOEEHEICB W CH B - RO L F 7RIR I s> BELYET 5 2 & TEL, &
THEOREE LA TE RS EZ 505, K0T GTP #4548 H Rho OEMEHAZE L LTHE ST/t
Y-oALFZUEHY YERLEEE TH S ROCK D&, MK, MR E, S5 CMREEHEMNE - v
TAREVEMN % EOLH RSP IME SN TS, L IIARFEICBNT, WHEEIZHSIF 2 ROCK FH 53 o i
FRRHED X OVE B - TR 0 3 F T ANOHE IO WTHRE L. [HW] AUeciamE o B Eis R
EHWT, ZVy I VET T b2 HWTIER L7202 E B R 2 7L T ROCK O3 BB L O, W2 IEph ks p
EEF)ZHF S ROCK FlEH DM EADOREIZOWTHRE L7, [Ji e i) 2% 46 HEDO~YY 2 L 0l
AR 2 L, NKALFE (NMDA 0.5 mM + Kainic acid 0.5 mM) % 2 BEfj47vy, MRS X OSBRI - TARRER
VFTADEEEFNVEER L. AEBMIL~ — 7 — D Myo7a, BEfhFE~ —% —® NF200, HifkyF T7AR—A—D
CtBP2, PSDO5 7 &2 & 2 SRk 2 AT W AT L 72, NK ALHLE £ o4 Tl MM o mmB L OBy 72
DOWL %87 Tz, EMMRILFIC X ) ROCK ORI ENT L7z & 25, BE SN EARHHEToO ROCK D5
HEMATE. J1&%i %X ROCK FHESR (M4 Y-27632) % 10uM DEE TR L 28280 sci L 72 i o R 2%
FATole. K 72 B OB IC, NKAH O R Z 1T o 72 B E T 70 & bl L T Y-27632 T LRt U 72 21 Rk
TIE, AEBHATET L TV B AR S L OB Y F 7 AIIEE I L Twiz [Z8] KiFEr 5, ks
X WA BN - BEAREH 2 7 ABEEIIx S %5 ROCK LB O AR PEDT7RIE S 1172, ROCK B3 1 Ak P B e Ji i
B OHEFIBWTT TIREIRMEH SN T3 20 RIS HNO /N — VI, BERRE IS 2 W 2 G538
ERBTENMEFETE S,
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45 29 MR HFHE SR XM S8k (2019)

YA1-4 Young Award v > 3> 1

DFNA1 ZEYJXETIVLE AW DIAL D FDOBEE
REE X 5= X L (DFRBA

T nE OB wset b Mt o Heet
"R SLE R R SR - SRS LR,
HERYE NA G T TP VREIITE Y Y & — SRR

[Wx] m8kT 7 F VRICE D % DIAL &, IHEBEEEMEEETED 1 ©>TH %5 DFNAL O 5 K#E =T (DIAPHL)
LD a—FEN5. 2016 FFICFKRA D7 NV —T1, HARANHERE 2 KRB W THH DFNAL AR (R1204X) % i
HIZ DENAL BT TV~ 7 2O (Hi8 DIAL Z5K383 TG ~ 7 A : DIA1(R1204X)-TG) L7z, Zo<w
AT, FBARIEAT S 2906 BB OB, BEOEMEZ L) MATHEEZ 235, F72, MERKRIHERES 8
PEALT) ZBRAATH L ERFAHL, HEMTOT 7 F V BROEEENFE)S, DENAL REOKRE TH S T & %242
WBL7. LA2L%2S, WHIZEITS DIAL 5 FORTE - EEICDOWTIE, KARE LTAMZ AL EEINED,
DFNAL D% TIRE A 1 = Z 22OV T D ML ETH B, 2T 41X, WHIZBT S DIAL 5T D R/FEE W
L2 L, E57% % DFNAL OMEFEISHE A 71 = X 285 HI TR 217 - 7. [HE] £, W28 % DIAL
DRFEB L OEIWIEREZW S 2T HHIT, A% 5 HH~ 14 D HOWHARE X 0% DFNA1 Z8k% 581 5
BEHREFTLITAZHWT, SBERaB LY T2y 7 ay 54 ¥ 71255 DIAL OFBIEMFE & E' 42T
72, WIZ, GFP S BHEak U2 Rl B X O 4 5K DIAL 2588 (—@M K 0 %E) 5 MDCK ik % Ve L
DIA1 OHPEAAEL X LD ik 247 5 72, HIZ, DFNAL B EF I < A Tid DIAL ZRAKIC X 54T
fCTo7 s F ARHEEOHFAN TSNS 20, BRNARICE 24 BARONETEEIHEES 220 %<5 HWT,
LBRBERETo7. 4BKBOWERBLOEFT VYT AR HWCEEBEHZAN (105dB, 1F:R) L, 8Ephon:
HMTOHETMREER, VARV Y F 7 Ao REBERFE % 1T- 7. ER] DIAL, aVvFie ey Mikfiownwsh
WCHBBDTFED N, TVFRITBWTUE, FITFME L A M OMBTEIEE S CRELL. MATETIVY
7 AT, ARSI ELmRIC R ERE T 5 2 LM S /2. MDCK Mgtk Fl w7238 B W Tid, DIAL
B RN RLHBTEMIRE G~OREZR L. —h T, I ERSBTENGEAIOEEREZ D260, M
N ERANOREEZ R L. SERBEFEBETIE, ABMBRERICEEELZRO L7225 VRV Y F T AH®
WONRET NI ZIZBWTAHRITITE L Tz, [#im] DIAL I, ABHEE X O o Mg TE R &5 4 % b
DEL7-MBNBEELZZE L. 72, HEDIAl ZRAEZHT5HATHMILICB T, VRV I FTAB L HLoBAE
B MEsS OGS TE 72, AFRIC X Y, AEBMRIEICINZ, #i7-7 DFNAL ICBF 2 MRIEA 7 =X 22/
H L 7.
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45 29 AR HFE SR AT S paE (2019)

YA1-5 Young Award v > 321

EYA4BGFEER 4 EBHH SHBIALL 7- iPS MR EREHIBD
Z b L g5t DT

AT SE S 3 TSNS E S SR TR
UMEANS  LESERE, CBERESEEORE H BRI

[T U o] EYA4 #fnT 2 B3 W et mREEIBE SRR 9 5 10 FHICHE S (DFNAL10), o RBANIZ
SRR 7%~ 30 MR L D ET T2 REHIETH Y, KPFHOBENREET LI TWwS. —F, Eyad /v
77 MY AIEEEPSOSBHEPERE BEHEA R L, © b EYA4 BR AR B % 1T HEE A 5F
fliThETFTIVE LTCIIAEY EEZ NS, T2, ERHEENHEONTIIBIT A EYAd BHMIO 57 b e - T
% (Matsuzaki S. et al. Neuroscience Letters, 2018).
[Bi0] v b @ EYA4 #{EF2 R OREZ M4, EYA4 A FEREFA O NEMIZ BT 2 mREARZ, M
aD A b L A IREHEOBE TR T 5.
(] BRI @R O 4 JEBI O EYA4 #inFARBEORMIME Y iPSMldZ 8 L7z, 2o oz BRI
#E U CANE R BRATIE 123538 (Hosoya M. et al. Cell Reports, 2017) L, & SIZLEMA~FEL 7. o IREEE LT
Hsk iPS Mia & 72, B 5Nz iPS MHERNEMIEICOWT, UToOMEZ21To7:. (1) ZRY 287 ofilan
TORFLEMPL XV TORREEZBIL L. (2) ML HRE T2 HMT, A ML AWEZ 24 R, Kz
EHICHRMT 522 TA MLV AAML, fEEHTRONEMIL L RERRNEMBOZRIZOWTHRE L. AML R
W2 I3EER bk E (BR{L A b L AHFiT), Epoxomicin (70 7 7 V' — A fH%), Tunicamycin (ER A b L ZEfF) % Hv,
A b U ANEESE O mFHM H T, K5I B A MR &2 ET L7
[#H] EYA4 & 87 OMILHNRAERE, Wal LzdXCoBERRNEMRS 1 Vi2BnwT, BhIEFI v ba—)
ERB STV F7o, BEEHSENEMNE L LT 5 &, EYA4 BETFARBEIRNEMRTIX, Y057V —A4
FHER ER A P LABMERL D, 2BV THBILA ML ANOIEEESE SN, MR EFERICBW RSB E O
M CHEIENA B AL RO
[E42] WRE R D AFEFNTOWTUII RIS THREICE DR Z 1T LB Y, ZOREIRIEARFER 2T Tid%k <,
EFRTER, B, (KERER D SRA IR TFRABITT:242E, N)Z—TaryPFRohTtwns, 72, EY
BHEOPCTHEIOLEB RO TS, EYAD ¥ 87 138G N T T ) & B RN E I TR RIS RET %
DIZx L, HBHRMNE TIEMIEIC S 0435 2 &30, Z 5N & B o HEE o 5650 R R0 AT & 5
BLREOHEZ R L Tz, i), EYA4d B TERBERRNTMILE, 2BV THILA ML A2 D
T/ & biPSHIEH RN EME TORBIEIL, EBEOBH BT 2N TORBEMZRML TV 0L Ebh,
PR OB AL ) BB LA b L AR, EYAIERBIEORGET 2HB LS 20BN EE 2 Sz,

¥ 72, EYA4 @ZTEEBHHRNEMIZIX, Pendred SEMREHRMIL TR LI 70T 7V —AHEIIHT S
H TR T30 T, RO ORTE OEWE b iPS MIBHSRNE MO 2479 2 & THETCTE 51
REVEAVRIE S Nz, S 2 kid, WESHO TR WNEEEEIC B 2% % in vitroTHE LS5 HEMEZ R LT
BY, SBEMTEETHE SN WEERTEREVEF~OILH OBLE2 S, KEMKEN
[R5 aw] EYA4 A5 1728 2B SR N H N Cl w2 R Bl & e LBE A b L Ao EggtEs /o iz,
EYA4 OHIBBNIC BT 2% L, ML NV ToRBIMOEEN, EYA4 BiETEREABRENEMO 2 ML 2k
G9PEICRIS- L TV B M REME DRI S 7. SRIEEFIR 2 ) —= v I, S SICREEERZW
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45 29 MR HFHE SR XM S8k (2019)

YA1-6 Young Award v > 3> 1
RORNLy MEBEBETIVY ) X T 2RREEGFAE

P KB Zd fi, SRl mUE T
"HEAKE, PJCHO  REAH AR

NV F Uy MEBERZEGHEEEFEEEEO R CR O BARNE C, BIRMICITEGTHIE, niEAmRiEE, IR
JEA4FB L 34, ZOREIE, WH T Cl-/HCO3- ORI EEITINRY F) V7 Y7 ORFICE BN V3 ED
PR EWENBMOMTICE 29 EE L fIERERENNEZON TS, XY FLy MEREED 50 %555
Sle26a4 WIEFDRIIZE BHDTH Y, Sle26ad K~ 7 AFAELRNY ¥ NPk & G HERE, AT R E 25 o
T2 EDG Do TWwb (Everett, et al. Hum Mol Genet 2001). F 72, Choi 517 b F% A4 7 1) V%5 Tl
Sle26a4 Hin T % KM 2B IR TRE~Y 2% T, BAN 16 HLHETIC Sle26ad & fx 1% il 585 5 L LB O
V) oSER, B E e A HE kD 2 L 2 L7z (Choi, et al. JCI 2011). #6012, FE2EH] 16 H DI HIZEB
ERHHL CTHIRERCHEREIIZSIESHE L AWI L %2/R L7 (Choi, et al. JCI 2011). T EnbFHk41E, TRV
FL v MEBEBEOETFTIL ™Y A Th 5 Sle26ad KI< ™ ADBIZTFIHEBIIINEEM 16 HUM ORBENLEE £ 2, 4
W] Z o Sle26ad K< A HHWTHRAEMNE %2 ¥ — 7y MIEEFRBEERTI) L E L. ke LTid, T99EE
THEBCHCLZILZ b aRL—ya VIEICELT, hETHEIRTCELBEHEoL 7 vaRL—y—L 2 M
HOLLZ baRL—F —ZHOTHA LRBEETEGFP 79 2 3 F2IFERMEAELN <~ 2 E11.5 HHIZEAL, B
BIBROAEFRO WK Z7WikE 2 RBEZ2E L. 72 Sle26a4-/- 7 A& W TiEAN 11.5 HiC Eid T
L7-BEOTLZ baRL—2 3 Y%V Sle26a4-EGFP 75 A X Fa —MIHIEA L, B4 18.5 HIZHiE
FMEAL gt ) 7V & 4 2 PCR % H\VT GFP %7213 PENDRIN % ¥ /%7 O JRfE, B X O Sle26a4 {51 DIBLER
MO B horz. X5ICHAN 185 H, Atk 6 H, 14 HISHMFEMNME 217V, SRUNIBIT BN vk
A XD #4757z, 2> ba—) v & LTk Sle26ad-/- <7 ADIERLEM & Sle26ad+/- <7 A% 7z, 72, Bk
T & IETRETECAEL 28 HICNERERERTM (BED SO0 & BiER RN 21T o 72, T of%, AW 185 HiIZik
GFP BXURY ) v % %7, & 512 Sle26a4 mRNA (FALE M oW RE, BREEE, JIEE, =PRI
WY ¥ 2SR L T, EAERONY oS EAEN 185 H H2 544 28 H F CTIRALE M
CLLEE LTSN L TB Y, A% 28 HICIZIRMLE M & ik U 2z @ Ml o B odsE, JEMLE < 2 L iR L 72
BT ADFEREEOU 2D, ZDZ RS, Sle26ad-/- w7 A2 LTHAEMONEZ 5 —47 v M2 Lz#EE
FHRBIEDTH LI EIRENS. D EORKEZ BT 2T, #HEOHH LIS Labe TR EEITEICHE L
TEHT 5.
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45 29 AR HFE SR AT S paE (2019)

YA2-1 Young Award v > 3> 2
NRIZHE T BN EEROERE(LDIRES

VR T EHE RE PHE O EL W R ORI WP Bk S0k KM R
NIBRAE SRR - BEERANVEL, B ik A

[IZUDIC] #AVHBNAESE T HE T4t (Transcanal Endoscopic Ear Surgery: TEES) 1 3f4FH @ #H TR frbh,
AVEGE, BB AV E AR E AR BN TH B L TR EIND. WO T EROFFMSEEE 2 5N 5
INBOFHNEE RO WTEBORNE T — 5 OGBS 2. SR, UR-CHBFW 2 7 LB EE (17 5%
PT) OB EEEE SENEEREZWEENT Y 7 b2 HCTHAEL, £ 322 MmiF L. $72, Fhoo
K H/NBICBIT 5 TEES OIS IZ DWW TELE L7z, [R5] 201242 H225 2017 4 12 H T2 M FHCHEHFAl
(TEES B X 0SS T HERFA4M) 2 MifT L7z 168 Hla stk Lz, BRI X A HEREANDEEZ BT 5720,
MM O EEREZWE L. S SICIEMMOBNRE X O EEICRFEIT R Z oMo SN LEM D BRI E Lz &
FMNCIZ 125 B CES4ERN 9.1 3%, #PH O ~ 175%), BB IR 7761, KR 48 Pla Mt L. [HiE] By HE
13 CT ZRBrERIZ BT, AMINIAVEESSE RIS E N0 5, NN S SR O LEl 5 S b5
EERL, FEMOFE RIS ZHE L. WENCHGE L7z CT 2SR 1% 2 M{Rf#HNT Y 7  “Image]” |2 THEHT L
% CT AT 4 AOFIMIVEE O KiheE L mmes, NHERLY AEEH L7z, 2o TR L s/NVEmeE, BXO
TS EROFEZL % Pearson BRI 2 IV THGET L7z, [#5R] SRR FERE & IR 2 @552
oM (599 ~11.38 mm, P 8.08mm, r=0.2, P<0.05). —J, mH/NEERIZERIC X 5 —EDMIIZED
bNZh oz (342 ~6.57 mm, 3475 mm, r=0.06, P=0.46). FiIEERIZ, FE#IES U TIEOMBE
o (F34.82mm, #EPH 0.5~ 10.0mm, r=0.4P <0.001). w/DE#EE - Mg SAHEEOERZILIZW
FTRICBOWTH MR EED SN h o7z, [EE] RERITERMIC X 22500 5T, 17 ki O 4ERA 2.7mm
F 7213 3.0mm OISR L D b R/ANEIENKE o7z, WHRETIICB 25/ AEEZ NEEE + Imm & IKE
$5L (Sun W5, 2018), 2.7mm DN TIL 120 #1 (96%) DF%EHAHS TEES @t Td V), 3.0mm O NS Tl
111 B (89%) DIEHIAS TEES #ISIERITH 5 L RBEEI N/, INOHDOREENS, ANBIZBWTH TEES i3 X Vi ds
HorrEZHN.
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45 29 MR HFHE SR XM S8k (2019)

YA2-2 Young Award v 3> 2
LPMEEEMIREZZ L -HEERME (XM O®%RE

JEORT R AT, R EET kal K PR RIRC
BPAS AR WBEMROKER Y OKE AR
THAKS:  H R - SIS, SRIRN e T A B SRR

AZ LD YBHITH 26 4F 12 FICHESMIRZHZR L. ST CHEMBEDSWTIZWIME 2 280575 <, &l
TR > T HERBUEZ W (%) 2016 233ER 3N, BWH—3Inb e ko7 HERIUEDEE
ZWEICT 5720, OB () 2 H YR oM Z MR Lz, (5 P 2846 HA S 304 11 H
WCMBLHEN R 25 L7 523 Bl R4 & L7z, HEMBUEZRILEE (%) 2016 120 X TEMIUE EEF) L2
Wi L72269 & W RICHEAME A EITo 7. HERBUERICERZRS N HEEEOXEE CTdH % patulous
Eustachian tube handicap inventory (PHI10) % EREFEDIREEE L7z, R HFMEOAREZRIE 90.0% TH Y, H
ML 77.3%, IETERUE 69.9% Th -7z, s b, W, HIE, OFVoOFERIT 19.3%, 4.8%, 4.5%ThH - 7-.
FHHED 59.0% HMRERADTH - 7z, HEFBOEZFERDMG 2330 KL 70 fRUICEWZIEMETH D, FHER (20 — 49 5%)
EEEE (60 — 89 %) IZHNTPHIWHEICE o7z T2, WMEBID 94.2% 53 BMI 18.5 RilOMAARERE S X O
18.5 LI 25 K O MR EFR I H I N T Wz, e BMI OBRIIB L L A EEZ RO o7, Bilid1:
2 T Do 72, WO PHI 474 122 Tl severe handicap(26 — 40 /%) 25107 il (41.6%) THR%Z Th - 7.
EEB RO 22.6 £10.6, HILlIX 24 TH o7z LRTI, BEHEANNR, AR - B8 Y V3l AMN
HETHBEL TV D, HHEN & HHEKZO PHIN0 2K L, EERIEZ MG L7z, 9o PHILO0 i 10 2L 1o 224
Bl R e LGB EEBEETPHL 7 73 — 25 1 BEB UL ESGE L TV BB 2R3 & L7z, PRAEINEE Gl
ARG - BEHIR - VT VA - EIGRE LR L) ORMFIL 4% TH Y, ERER (BHEE AL, s
RT o — THEN, HEWNEITEIRN) ORMRIL 74% Tho 7. (B Uhkz %% L7 HERUEMEIER o R
iz, DiomE LEUL T2, SINIZ R EESER SN BOMETH Y, FEEL XD IEMISKBLTW2
LEZONSD. B BEOMEFMICL 2T, MEBENEEOLER T BMI BMEWEITICHY, ¥4 Ty MK
HRERFVPPEELTCHLIDEEZ 5N, BENEROZEMERIL, INTE TORROME L ILEMEZRLTWD
A5, PHIL0 2D WTH o 72720 L E 2 b b, HEOFANIRANGE L Z 2 55, HEHHNIH LTI P58
Ly, ZoRFIEEVEEZ BN, BE L R. Ikeda et al. Otol Neurotol 38:708-713 2017
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45 29 AR HFE SR AT S paE (2019)

YA2-3 Young Award v 32 2
TFERERME R B R (CX§ 2 SRR AT

W aE S RIE R RAIDHER Y R mEL @&l
B & 12 B T S mEA !
THIRER RS SWiFEBE Y ¥ — HEEER, HRGUERY v ¥ —

[HE] Gkt B2 MM 2 WSS ZICKm L, ZOENPE T S LEEElr &2, HREziED 5.
F7BERETHLEITREAT O, FOFEENEG OGRS b T, SEEILERTIE0DH 5. EILOFRA 1L
HZzRTOiRE5T, HHMRFEREICL, T BOHENREOY A7 24T, PHRHBOMEL D253, B
BRZESLIC R § 2 SRR A R ER M P e DR A BT TR RIS O W TG L7z, [F9 A v] g Ekith Hx L 2
Wrs7z55 N (12 A 16 BOBRIERES % &) 139 5 ak— Mg [Hik] SRR & 3B 2058
BRPEFHROWHOMR et L, IEFMF & i Uz, ek B Romsis 1) PHIFREE - HRo® (£4), 2)
HASE D grade( £4 ), 3) BIREATOA FEENEGMB (LA), 4) AT70f NG5, 5) ke
B P55 % MR U 72 QR sk B R EERE A 2 7 2 VR L 72, F 72, PSR % RN Y BE TheA T S 7212k
ZRALME B RSS2 BB R & bk U7z, [BeE] AFmEERErh B R E OBIERE A 2 TR ON—=2 5 1 ¥ 58 2.
TORTH o7, MBI AMH LY 1. 42 M EFZITWP LTz, SRR O fLE %L 87. 5% T, BJIEA
BT 41, 5+12. 3dB A5 34 6£9. 22dB L A ELAUERHEDZ. INHOFERFIa Y b -V TH DB
B R RO FMSRR L B WiERTH -7z D] SRR STk B oREo T ba—v L
WZHG L, 7, BHRELSET 5 L THERI SR S KD 75

Tk E P ERXBREERATDHER
(Hﬂﬁﬁﬁﬁﬁﬁ‘ﬁﬁﬁvsﬁﬁﬁﬁﬁ)

FrB

&b S s -
328—333

-12 -9 -6 -3 3 6 9 12M
Repeated-Measures ANOVA  p=0.004 **
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YA2-4 Young Award v 3> 2
ARET TOT7 7 I B 5 RFREDHKRET

fil b HEsy, R BESh, NS W ErRKRE, MO #d REEEER B MEZ
KL A OHFHITBE  H SRR

[F5H] FEAHE2 W) B2 IRE X8, SENOYTF /X5 | T7IB2ELYEFOMIEINSE. 21T, 7
T IFEDBRNLNE WA ITHIE S NREIDM b %205, MK THIEASAT SRS R THIE S - F WA=
bbb, FOERGRHIANVF-CTMAIIEESNTLE Y. EERICBWTHRASE Y S % it 5 AR &
LTELHMBENT VLD, T7IFMNETLT 7IFHPIGHT 27 7 I8HKS (SR) TH5H. ROEIZWHE
WETH Y, SHMOSBMEZB A 5 & MO - B4 — 7820 L7258, mioEmEE S h T
T H A HEARSH O 7 7I8HEIESES. 2% 0, SRIGMANIIEA I 5. SR X5 e LT
L7 Ly 2 AREDRDH Y, ZOR/NSHEMEIZE 75-95dB THA. LarL, L 7Ly 7 AREIZT 7 3 555 UL
FTHLEBOBMEZMB LTV E2bIF TR T 7 IEHPIMEL CT7 7 I FOWEANE/NE S MI joint % W4T IZREH L
TR FECHE L D% BHIHREBLTWAIZT ER W, 5 TSROEDHMEIFHZETETELT, FEBIXSS
AW FHLTH SRAMEZ 5 TR T THAH. —J, SR ZEHEBIE, OF NS FICHEE SR # #8452 L A7
T&NE, SROLVEOMMELZFFGT 22 LA TELIETTH5H. [HW] EMELR SR BIEZHET 2 HEOM%E [
S ] BAE O SIEE 2O B OB RITRE ZED R, BB UINESE TSR (SRS I
B L IdEEHDE) RT3 A%, BIOYNY LR GICH LINHE TS B SEMETES 2R L35, T
BRI IS CRAIE CEE OB L % 17\, tempanomeatal flap fE T 2 2 E L CEHENO T 7 I Gl BigEc& %
REE o/ 2AT, HHUEB~OWMFICT, BWHMEZTALI)ICHEEEXLERZTVWELDS, IE SRAH -
T 7IFVWETL2O2NBE FCEEMET LI LICXY, RABRMBEOWMEZIT). SROHEIZOVWTIE, 77
IFHEPSEL-FEERZBMEE T4, T2, 77 IFHBEREMWET S LI, NHEET COMEIC X 22217
T, BEAEFAICHBMEZFMT 5. iR FERED L EHRICHR - VERZHE L, &5HiT
WL TCTT7 7 I BHmAINGHT 5 R4 3 2 i AL 2 e B CRHS 4. RBIRICB W TIX, RELX A SHHKT
DM RERAOKBERTEMICH 2572, T2, AHRICHEBRT LI RTOMEERIANN Y VFESBLOA%R
MR E T B EFRMNFEICET 2 MMEEE 28T L C oM ELR 2 A~ CIFZE 2 £l L 72, [R53] WHEET T
SR ZHEMRATAHILNTEL. MATOL 7Ly 7 AMAEIZL S SREME L AT, NS T CEIZ L - BfE o)
WINE o7z, LT 7IBHERDMET LI ENTE, ZORNFHILTOBME & NHEEET CRZ L -
FIZEFRUCTH o7z [EFE5] AHETTIE SR OIS 2 FIH LT 5. &BRBOYE, MR X277 I8
ORbAE, B L OEHEREESEO PN X ) SR SN WITREMA S ) W CHElE L 72, NS T TBIZY %
SREAMEIZ, L7 Ly 7 ZAMETHONLIBMEL Y L, ZOMEHRERIZSR O X ) EMEZRBEMEZNET 5 oM
FICHEGT L. AREAOERIGH & LT, MR O B P42 A~ O 2T S 5. AN B
FEIFRI R TI1E SR OB L AR ST oMK 2D 5 2 LB B, #IZ SR 2V S AU AR B X I E L3
WEENTWAED, SRR ENL L THRMENEET L2254, L7Ly 7 ARETHO SRBMETIE, 1EM%
FHREMICRAY D 200HKRTH S, i, SROEOMEZMETE TV AW EDRERLTEY, X0 IFEMz
SR Mfli, T74bL SRICKZHBEOWHTEIARL T 7IFoOH2EHENETENE, HELMRMEOBEMT%%
MOREL M ETAIETThHE. SHELR LM EIToTWL.
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YA2-5 Young Award v 32 2
LBElC BT 5 CTP IREGMAE B DIRE

B A, WK B, BRSO R A
AL G b

[iztoiz]

ARV ONEEFEBI OB WIIEHELZ [HE X A48 VBRI E 1T 5 cochlin-tomoprotein(CTP) 2SR TE 723 @ |
EWIHIEHHEA, 20124E0BWIIEREICL D BEIME N BEETIZ20144E XY, 4D 2882 B1) 5 cochlin-
tomoprotein(CTP) Il & D iR AE HEOMES | OILFEIFZEEIZESEL, ) V7 EREVRER 21X Lo, 2258 ML
S0 AVEE HEER], O T VIER R &% K OFEBNCHT LT CTP M # 1T TE T b, T4, FERERAHO &S
FEREREG], & ) b mEEE ORI YOMERE TN TWATRENNH S L VO H 1), UERI2B 1T 5 Ak
ESEFIR O FVIEBIOHIZ, CTP B RERIAS & OREEFTET 2 Dh % M) L7-.

(x5 & i)

W51 2014 4E 10 AH 5 2019 4E 3 A F TICHBEZ 275 L72/b ) ¥ 7B IE B 2 & T 20 3 HERE B ( 2858 1%
PR, ARG R EA G M, X = T — VIR ER), A = — VI BB T )122 Bl X VTR A PR D R v
FVIER] (A = — U IEERBIRTEE R )3 6, FF 125 Bk LT CTP Mk 24T - 72, AKE TlE [ APk S M
DOFG1 & 2018 M ICHE U T, BHIBIMERLHR S0/, HH - WHERE, FMPWLE (1739 — 1), RiTh%
EOMREEIME (H T T) —2), BhARLEONKREEIME (AT T —3) OWREEZATLEBEEZIN) Vo EREN
B E L7z HROMRIE, Fitk69 %1, LVE56 %, i 1105 95 7% (*1F19 57.6 1%, HAE61.0 %) ThH-7-.
WBREOBWNE, 7)) EE W 27 B, SE Y VRO R v 7o 22 R A A T Sk K I 02 B, A=z —)L
56 Bl (HESERE) 16, JEe BB 2 4, Wil 3 61) Thorz AV YoSEEVIERIE, H 7 T) — 1123%Y
THIEBA136IH Y, ZONRIE, BErEL L7 7 IFEEIMENRFR & o7z (Dah34 6, FIBIMBEIC X
5DMbA 8K, HEBLXIMBELEDEHRITEIZESL Qb 1BITHo72. AFTV—21366], H7ITY—31L8%l
THhole. CTPHAIZ23G AT 7 V2 VT, BEOH FLRAZZER L, $FRIL 72 H PR 2 MmAaT Iz fe il L7z,
CTP WA F1E ELISA S X D lE L, KV 7 28—+ VHE T 0.8ng /mL L ECTHitE, 0.4ng/ml L I 0.8ng/mL #
% BERs %, 0.4ng/mL Kiix ML L, €/ 70—+ VIR Tid 16ng/mL ML T % F&PE, 16ng/mL & 0 Sfi % Bk &
L7-.

[ 5]

22 125 B, CTP Btk TdH o 7= DA% 4 4 (3.2%), #EbE 2 B (1.6%), K 119 61 (95.2%) Td - 7z. CTP Brlk
Elpole 4 BNEETHN) Y oERE O ORER (27 B 4 B, 14.8%) TdH o 72, CTP Btk & 7 o 72 REBI 0K N O PRI,
A7 T) =10 136 3F (Da HE2&4M5 161, (Db HORATIC X 25ME 1 61, (2)b # 7 — 7 VIZ & 2 HE@EFRL
B1H), #7TV—3D 8B 14l (8 ) Tholz. #T7ITV—2D6HIETTRTENTH-72. Zolozl
JEGFHERER B L OV A = T — UHRHERICTlX, CTP Bthflix 1 D R % d o 7.

[#£%2]

SRlOMETIX, ) v EREE S Y — FOR VARG HEEFIC, CTP BN 1 Fld RO SNk o7z,
I, TxoEFOMBETIX, 78 Y SER VDS O BIRE BEES O T, ALY o EDSE K TR A 5] &k
CLTWALHEEMRIZ/N S W EATRB I NS, BHEEITRIN TS X9 RFERND - 7B, 44D 7S SEv,
CTP MAEIC K VIEEZ A TE D LEZ L.
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YA2-6 Young Award v 3> 2
ATHEEE AW AMREAD TR S X7 LD

AN =t BB b Wt & & gk Al
Ky BEZe', M 5 Y Ll Ede, dIE BESET
DI BB, SRRk B AR, CHRC IR BE B SR
TR OR AR HRANERY,  THRRURS: B R

[ U] RERERBICHT 2 FAGEEOBELUEE, 5%  OWIEfThIL T 575, MiREDOFHlE » F 721K
THY, TEMNETFHRERERTEIAHTHS. —F, SEANTAEIEEOREICL), KREOT— 712X 5 FHKEOR L
PHEEINTVE, EZTHRFAIIATHEOHEM ZICHT 22 & ¢, NTMEEPMBEENZ2 P52 AT 200
S RAB-OTHET A, g e ] ZIHEE ST 2011 4205 2016 EICHBIREM TR o BED I B, il
BB & OHT eI ), MITHAS CT i) 485 Ba I & Uz, SIS EIZER, TER, Avei < Em )y, kg, T
MiHERT 3 & OVMIBEE CT & L, Wit XE8NE )13 45dB LA B &9 2% BINZE R E Lz, AR 34 BT 30 H 2> & Tl
MHEFCTCTELEND LD, MEEDIZHEIOH2LS450HDI S, HEVWHOE L7 §EJid 500Hz, 1000Hz,
2000Hz, 3000Hz M F-3 & L, 3000Hz ® 72\ 3 D& 2000Hz & 4000Hz D3 THH L7-. MWEEE CT X, 0505
0.65mm JE T EHE Bind o 32 &tk L. AT CT U oS E I & TR 27> 72, AL 7 va)
AXFUTRT 4y 70k, BR—-IRT I =TV (SVM), RER, FYFLTF VA IMNBLOTA—TTF—=
7 BRITBEARA=Z2—FNVAY v T—2) ZREHALL. F—2E5 5 aic258L, dlrT—%L52AMF—%
EL7: T — BRI, IEBIOTFA T — Y OEFELARZMNIEE & L. MEICHERS5 2 TWAEH
BEOFEEDID, OV AT 4 v 7ROV TIIRE, S 5274 VA MIOWTREEEZ ZhFhRaIHAL
720 3] EEIZ 4700 84 1% (P 4825%), B 235, LM 250 B Tho72. HHIZ 226 B, EHIZ 259 F
THhol. WHOLE X 6.25dB 75 110dB (*F35 45.7dB), AUEE 71 5dB 7 5 58.75dB( -39 25.7dB), itk
SOEIES7 12 0.6dB 2* 5 110dB (¢34 37.4dB), X713 — 6.9dB 75 54.4dB (¢34 18.8dB), Filrkef ik 37 42>
5 423 45 (3162 43) TH o 72 45dB LLEDJERIIZ 275 H, 45dB Kiiiid 210 HTdH o 72, HE#S BR8240
T35 B, BRI 170 B THo72. T —7BLOT A M F—yOIELERIE, aP A5 14 v 7 BIRGHT
FNZEN82%, 85%, SVM TENZEN 81%, 85%, EAKRT 84%, 80%, T ¥ L7+ LA NT85%, 81% Tdh-7-.
0 VAT 4 v 27 MGG OARER O M IR ZCERE ) A 2.7 & kT, RIS &S B 2225 -0.78, 4E#7% 0.32 TH -
2. SUF AT F LA NCTOEEEIIMATZE2%0.43 LR KT, HE#i050.22, PlEE250.17 Thotz. 714 —
T == 7 TEINT -7 BLOT A T — 5 OIEEREFH BBV LA 2R, FEHEEA 4 TR E B2
BT T — % ODIEEHED 75%, T A DT =5 TOIEEEN70% ThH -7z [EE] Wil EREZH Y, AT
HIREDS 80% MEEEDNSE CTHBIE N 2 FMTE L I LR ENs. T/, HEEE CTOATD 70% FEE DK E TFillAs
WEETHY, POoFENMErENRLIETHRAICLEAZEDLIENS, BFEEAIRI LI E L FEUPEATVE S
EATRENTZ, WTNOKENIL D, NTHRRIC X AMBEDFUSTETH S Z LAVRE SN/ 72720, CT Tl
HNG oA EFFHITE T, RBFENECHSE L EREOEN O NEETH L 2 L2 5, WEOARTFHIIEEDKIEZ:
WHEIINEEE PHEENE. L2ALIAS N 2 SICH A RERMEI NS 2 L, BGEUITH FRATETH S S
L, SHLICATHREZMAGDLEL T v v TVERTTFUREOR LG SN TWAZ &0 5, CT B§ICHETR
W EOBMBMAGDLELZ LT, TOMEIRRTELITREEYND L. $72, SHOF— 7 IBEETHE ORFBET
HY, MBEOEOHENEZOND., L2LATARRTOFEEPEATHLZ L, ~EORELY bOTFHUMEIES N
Zenn, SEOHMEBIIBWTEDEVIIRECIIHELTWEWEEZ OGNS, SRIILVFEMEZ T T A
OB LW T — 5 DI TS SITHEEEZED S & & DI, ATHFEONEEEOMHILEIT>o T FETH 5.

111



45 29 AR HFE SR AT S paE (2019)

OT-1 HRMBINZINT 4 APy a3
HEWEH,PSR-MET7 40—

M =R
#H B 5%} EAR CLINIC

FHMOBEEZLEATIHNTE L T—FIZBTONLDETHMOTERTH Y, TN T TITH L 23 2 Bk
PEBWE SN TEZ L L, EBROBKROHYTIE, FUBETH UREYPRECTHZ2LTH, TOBO 7+ 10—
DENTERLSTHBICRDZ 23DV BRL20TEEVWAEEBEINS. S0, RIGREHEFRHSEEENLS [£74 2
TTELELVWHAEDR ) ), MBEORDPT2] L) HIZOWTHIRY FIFTiELwvE R 22y, & TR O
BHIZEHLZZ, SNEFTMIBOBISRLTREDOR D ), BERERLL VS HITIIEIUTOENL T L% L,
BMBRWRTHED AT A NVDBHFEAEL, HEOI Y2y HF2AZHBTVEH03PbHVE)ICEbS. LaL, #WE
OMBFEBP S RPE L 72HEDO LV A X 2 -2 i, KREIMBOEGELEZLWRESH L. S0, [+74 2] Lw
IBEHEBA-TEY, TOFRTRHEEL L THF 74 29—V =IOV HATESNRS, HEVIEINNSI
DHATHNIIEENTVWEL K7 — 2B LTHEHWTNALVT A Ay ¥a v EMAE. £2XF) 2 MZIX, IhE
TOWELKEZD EITNHBROFLBELE ZDOF—FA ¥ MIOWTEAMEOBE» SRRTE 5 ) FETHL. &
B, MARBICHEIRZ o 2EMZ IR LCIEHE, [S20HFVR=VDWEEERH L0, HrLThiIrok
AT DD R EIZOVTHBL TVELWEEZZTWES, T2, HHEBOEREFD 20% X BT T O/l e L
BIZEE2DDTHLEI DD, TORBFERITHTLREICOVTEMET L.

W2, MAYZPIMO—BE LTHEDPERELZZ TOALHBE T+ TO—DESL ¥ MIOoWTHRRS, #HEIL, Hiklc
WEEEZ BERNO—D L LTHEREEELZ L) FIFnwEE2 Twa, BEORRERE L LTEZTREE, P
RHEZTTIE R L, BSEAEICES BT ) b EETH L. HHASIE) S350 1%, PEICSEOBREZEIEL
M OTEERM S SICIERUARORELERE LS. L Lads, BEREOH TR T —F7 72 b
OBRAOMELH Y, PHFEMIEBWIOSH INTWLLIEEARVONBIRTH S, THITH L, HEIE 3 ER
|2 Visible TTAG (V-TTAG) &\ 9) fE3k D TTAG MAEE 2 LR L72MEZ L, BHET X TOFHFMOHi% TIT-
TWwb. V-TTAG OFEARFEHIE TTAG & FAET, HFE OB KIZ X ) SIREE O LA EE RS 2 O % B3 %55,
FE I O Z B % kM NS T ICH BRI LTBIET550TH S, RO TTAG TlE, WHEENE
AN EENEOELE LT A TW A, 8IS WA I HENEOZENIIER MM, 2087 —F7 7
7 NIRRT BHERPEL b, RENT—F 7727 b LTIE, BRoT—Y —2, FHHEHESR), REED) % &
H5H. V-TTAG TIIMHEDOE L o 2B TWHEZ H W THERRICHE) SO & 2855525, Tk 7—F
777 bORAPHEISN, LR L CHEKEZFMITE 5. BL, SRS D 2560, wflziEs LML
Ty F 452 & TRUMICHRER 2 B89 2 0B H 5. T2, FBUEOBEIIIZ AT X 2 SRS % B
TBHD, ZOBEIBDIINVFUNETHEEZHAMVICTA I EPEETHL. LAV FLNADE) FLTELRWE
MEDLE L, ZO¥EI21E Ear Popper # W TW5. V-TTAG TIEE= ¥ — W 2 ¥k & 54 525, Bl As3R
ENBZZLETHEDHFOHEREORE (HLORTT ) CTHERMT2HT2L) 2HM LT o7z Mifih
S HEWRER EOF M2 BE L, 2210 LTI IC T-tube /A, 52979 0 BIBARUE AT LTI AR & S5 + 350 %
WNFEICL AR TT VO EZIT->Tw5., MRHREEIRED 6 KD 52 ISR HFENTFAET L E V) #H
HEWH LY, BEHFIRTTOIHRNLZDDOTHL LI HREIEI RS, RELCZOFELFHFZLHI LW, Ll
HA iR & i 2 72005839 01, EIRFEDAMIFEICE D EL TiTbh, SEOTHBIEZFEREZEL Wb I L
W27 5. FERBEEZMATARICEML, 2SS d 522 L THBOENZ LD LW HIIZITONE D EEZTWDS,
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OT-2 HRWBNZIWVT 4 XAHhyrar
TR N5 TILADOFLE

LSSyl
57 B S IEERE Ear Surgi Clinic

HBFMEoORNOT—VIFHENPEE LFELT LI L THL. K - ANHE I, BEEREZE T 25856
RBEAAET LETHY, MOFEHO LEERATLIENTELRW D, BAATH2HELHIFENEZET S LEE R
RIAFIBIIME S L PR EE LS. FEPRIBLHME, Bz EoBME 24 THN, M EE?S O
RE2WfT 5. B IRICHENAE L2 UE, BN EEIGIE automatic ICTE TICE S DIFTH S20%, MEIEL S
CLRLELIETHY, 20HETORWRITIE Lz [HLE ] 2P0EE R D, 2 OMBLEIIHRD TEHET, FHidHm
D % MEFNCH T L7EBITH - TH, MBLEOWMIZ L > T, MEOEMITFICHRNCD 2 ) 2 55705, HEFA
DEHHREZAD—DLEBFZ L.

WBRBHAO N7 7VoRENZSOL LT, MR, WK, HEOZEL&E» 5 OBE, HEONHZ &
PHETFOND., F72, INORAET LI LEBMTIE R, BREAICAEUMEEZ S FMkTEvwe, FEITE
ELHEEICES ETICEORMEZELTLE ) I 2, EOHE, sk LRbD $ £ THNANRE L 7 K5E
EBoTLESRDERELICE 2D TE500 Law. ZREFRO DT 7IVICIE, TRENICIE U2 ALESLE L
ZZT05h, FMECHLTRTOHERa Y 2% L OREICEARNISEEEIN TV 05, WMEOHLED ) 7Ny
PHAFMICHEINZDDRET LA L L L, BUEEHEI T>TWwA I EDEIEINTE TORBA LR > TE/2b DT
HY, WHOWLHCHKTHS. K7L T, HOCMOFREIZINTIV DR, bodwnhikEdd b0 TiERW,
HHMBEZZToTw2008IKTH 5. Rty ya vIiZBWTE, #EIMT-> TOLMiBO b 70Utz #40L,
Bex e TEREZMAWIZWEEZ TV,

R D HALE CHEEZ 3 580013, SIRGTAHEBTH LS. BHNORDES B LIS WHRTSH ), FITHE
EHIBEDSZEM L T 2 B TN EEZ 5D 5. S SLASH 8l 12 LA TV B X9 % BITIE, FRISERRE SIS %
CLPEET, BIHENE S OB ENA LS RIS O LA T & v, BT, SR, b
DFIHE BT 5 L MRS Z L\ 720, HillEAlAE LIS K HFELEZE LR TWHEBTOH L 2 E2 5, RO
JEOIREE Z Wi fa ik DIERR CBIEE T 5 L 912 L TWwb. j#IE7% tympanomeatal angle 25 S M T W2 0 TEE T 449
ZEHHETHY, €I \VoloEikx o 72 HALE X anterior blunting R EAE/LBEDOIERE ) A 7 DEIFIZ D235
EEZEZTWA, WHE, BRI TOMBE) A7 2S5 3 HdiE LT, (€K interlay myringoplasty (2SR % Il 2.7z
interlay myringoplasty with anterior subannular grafting technique #E% L, € OMi&KEII D W THEEDOHRAT
Wit L7z, 2oMRICOVTHIRTRREE T W2 & 720,
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OT-3 SERLE/NZIVT

1
[ DESIINBTELSNBH 2]
E&pEEShEVES &, i~ 5TIVICHT 5 F0NE & 7070 OF)

Ahyoar

M2 A
EARERE IWARPEY -V s —

HERFMOLZ L, FHMZEOLONPEELZDIIBRTH LD, WMEOHEFMEEDIEFICEETH Y, MiEofkld
CNTTNND DB EEGPENHINICHNTLE ) WEEMEDLD S, #HoTh I TR L, HLWIIERI Y Z ) 2l
I, FOBROEGHPEDLSTLEDLLZWVE I IZRRICE SO, MiBHEUETOERELREL V N ThbLEZD. 25
I, MBREREZTEICT 272010, FIRNOBICHEEZLE LS TWEBICLTBLILIEETDH .

INSESFZATHAL LT MFEOEMINETEZONLD? | 1220WT, EMAEAESNEWE ) &, 1l
BENI TV T HHWE L ZD720D T4 LW BRI SBREZ L T 5.

9, MEAMBHELED-DICIE, WEICLELZNFEARPSEREE TOT —F ¥ 7 AR ZADFRR, ¥
I B OFE A DR 7 EALETH 5. BARRICIE, SAHEOH MO RN S CEBEom e, THRRZI
SVIEBNZH LT, SEHEBER%THL2VIETHNERO L WHBCTILKT 5. CoOL)IHFEOREY %L, $EE
FHOSEAFEHEIC L > T, FRMICHWLED7Z2DDONEEDT =% ¥ 7 AR=ZDMRIZE Db 5.

W FAEIZIVRTIT) S 2% 5705, AR E T EME T TITo Twb. FITHEME T TORELZEO
LZHRREDIBONLD, B EB8EL=y MY T T A LEHBSEMEETH ot Bbh s, —F, WEA
OB HRFMAOHREEZH WD 2 & Tl WILE S WHE L 2 5. SEIIB/NE/NFH T (GERRIE, $IRERE),
T — KB JJREF, v— € VIR (BOEH), FHMMBEIE0- 02 5 L2l L T,

MiEicd £ 528, WERVAPEINEERBEOREARLER I EHNL V. =85 VR 5 ABEICHREED B F R K
BERGo 20, AHNTRALR, LNV TORIT~OERER, B - BESIC L 2HE2 & 2372205 5.
COBAE, TIAAZRECHEE T#ICH) - FRHCSISEIXL, Wi OBMICEE THMcy VR VIEA LB
WIEHET 2 2 2R L SV ESTZ L TRETREZR 2 L%\, 72, MR ICHRBEDSSIRIIIRIE LAV E s %
X232l hAbH COBERY—IVUINARYIVEATOA, FEBLGRERZMHTAIETHETAZ ENH S, fiTHi
L OTHMERHOEYSH B &, Ml HBIRRE R G R B EICH W B ARG, B4 X792 25 5. HAEALHEA
SIEERMEATL 20 PAFTIIHIETE 2N ehL v, HHEMANELZ LS, T EOICHEHMEEURT 22
EBEE T B

DN, MBRICP T TUDPFEAELE SRR 2 IEMEICHER L, S HLEICL > GEGORNEGXRE
FTIEDMRRE RS,

_— =~ =
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OT-4 HEWE/NZIWVWT 1 ZADyra>
HUZy ) TCOERFMOMAEORE EZDIX

AN NS
22 LEEIHEFR  Konishi Ear Clinic

WhPHFEERBCTTMICRATLE ) L VWRERIZORM ST, BEERE D &0 THTHT & Y b miserable 7RI
faoTLE ) L ZAICHRFMOML SHH 5. SVEZNEZORBIKRIIHRNERORT, X)) IEMIrOLEITIHE
DOBFEEZITV, OB TRENERHEZEY) LIFA2L2ACHDEERD. ROEHOMTE ) EELEIEEITH
WD HEAAMEDOHREIIT ) FTO RV, TOHELY THRIET 2 MBI O KIREIZER SN, F-208E
% BTk RATHE OO B 123 2 O R HEE AR 12 U A minor correction 2SER S5 . AFICHT R ALE (X BRF T4 258 2h
L, BHZFMEGEZIND 512472 ) ERLERDSD D, [HEFMIE I HEFMETT, 182k TITH] £5o
THMBETELEVWEEZ TS, FWIZHFAHY, ear surgeon ZH L72HER 5 X DL L OIERICMN L EARIEE S
bNTBEEOHZICEEFN-®Z, KEICHEDLLHTICE L THSE % Y O policy % # > THEFFAMICEA TV 2 0
LSTHhADH. SHFEEOZTEL BRI THELIREZE/-0T, L) DIFHBEIIHEH S TWBEED (B0 ) kL)
DA LT, MmiLE I IS LEICE S 2 BV THBREIETWz72<.

F B E B2 LT L FiToR CHAFM#EIER D 2o cid R {, FRTI Y KK TIT> TE2H/F
MOFHMATM 2 L 0 BEICERTL, THRFH O Day Surgery] # HIEL T2 U = v 7 LNV TOFEKE R4
X DiRA TS, HETFiT O Day Surgery (B L Cid, EWNTIEIEFEEEMIEE S L DT TETWAD, Tl
FTCICEHEIBEM -7 7 IBFMITBNTH 10FELD ER XL D iTbNMTETH Y, 20REMOHE L RFENZIT oI5,
Day Surgery Z® b OIZEF A - EHFEFMTORELAIH#ETH Y, H¥ option LT LF I BRIZBVWTZD
BRIIKE VD, &TOREGA Day Surgery R FHEEAEFH O OHTFii§ 5 Z LIEWEETH D, £ indication
% contraindication (22O TIXIEEEH & OREERD B F 2 THEIER L TS KD 2 L b s, 7272, FEH LY
WWHHEASRTH Y, ZOREZ DM 5T surgeon 13ZIFTEBY, WKL IZZORPEELZITRICT 5 2 & DEH
DHEANED B L #E 2T 5DH. HE Day Surgery b EHROMESRD—OD L% 2 575, N HAKIZ challenging % b @
ToHh, MEPREEMZ bFHEEDETVL L) TRIAGZTL2HDTHL Z LT3R L>D, +oafie i
wA o TEORECHRA TEZERFICHE Y, TowiElEzERTs-HEhhWEEnThs. F2VE LIFTH
BHVWBIRTEH S25, U7 ) =v 7 TIiho TV L HRFMOMEL ZOTRICOVTHIETHESIETVALE
A%
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EIRP I SRR - BB
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MH PR Z AR T AR, EEHAROER (REOME, FRERE  BEBREERE, Sy F5 2 PEFRY)
ENBEN (FATE, 24307, MAEOWNE) [0 TERLLENRDL. 5RO [ 74 ATTELIELWH
WEDRY ), MDA DT=] X, AGBWERO—STHL. Zhid, FEIok, TWltw=vF%5—<T
HHZHEDLT, HEEBTHEDVPHELLWEEEDD 2 BOMETH 5. 2 L ICHHFMoMRIE, 1S iLrkdh
Hi hmEAEBEFEZIILOETIREERRENZ 2505, GEMEORKEDSIEVIRIETTATH 23 2 5 72 DT AL
DOBAR T IO WTE 2 TR,
Yy b7y

ikl 22 Big2, WEIIZBIBOIWKESLEII LS. COROBELZENy FICHIGLTE?»E, T HEMED
BV REPEPI RS % o TG [ R Pi EOFALE 21T OF, LA DBWAFT AV TH L. WIIFET DD F v
WHL LR, 74 AZBWTIE, Bafla=y b &3NS, TS (F 73N, ARz sNy
K, WHIZED7DDHEE AR—ZA 2 LE LT, BEIE, BEXNy FIWELICZ2 Y, M, EAlZEy b9 5
HEE oty b, WBIHE EE2E2BEAESGEZTORL ETAICEL ERMEES RV, SETET), o—¥
WSt EHHZRST, IREDHBI) K Suhidhiud, Ak TomE - TliE, 3EHAN-TEX 5.
FEEKEOCEE

BRI, ETEICEALT 2B TH A, BRI, WESRE LD IER 0RE2 S, #ELUEEZG0HE (K
Megs, BEAERRE 2 &) ZRTIREE TEUICh 5. ZRW 2 TMOMEEE, B0k, Wi 3 B ERER IS
XoTREL RS, BEBREMEBRHPE & A 0HE 2 IO S &7 h BRI R BN, T3 0ROt 5 &G0
HEEZOWTII SFHME$T A2 HA A 2w, Lo L, AAHEICKHLARWE, B, 770 3T 2HEL, iz s
WCHHEL K UMY ) 27 AR S5, FECTHEEDIHEL TV LA, WAL RO D 2 PUEAP S 7200
TR TER V., FTLlE, 70~ PREY—YA2EAYE LEFE2MHNSEBICHEHAE ) CUBRL TV, 2
OB, HEZBEIZH >REDOIIHNMZRAZSELDOTHEESTHSL. HEXP LS A L EHEERALDOT 7)) HE 2
TL A, WHITF7Y 2k, SEHHE GURF, 2704 F) ZETKKEEBRISELIENTEL. 2L ZHHEED
HERBPHIZE—TH, ZOL) BRINELEICI YV FY U AT =Y v ZIZE L WIS TE 5.
BEEE

BRI PERICOWTIL, )L RO SN ERERFGE M. RENEHEETH 283y FTAMECT R ED
RS2, BEHXA R E2HAEDLETELA IR L TWEDONRERTH L. —KRIZIE, 7Sy F 7 X FEHEBNIE MR
X0 LM BIEA AT EB ., $72, CT TH/AVERAMO&E0 BITF Co S ML A 2 W iT ) A5 IZ R .
EGMEDOHRD D HYA, AT 7% ETHMREWRKEZIN - 2%, W3 THRZHBRT . HiREZ WA 123K
E XD 7 BB A K 2 A L CB kT 5. 3SmUE E 2 I LAAARWS I BRET 5 & v ) 3E2 Bml ) K L
Mo 77) 2B b, RBIRZHOD LHHEA TR, A704 FEERZSRIE LGB L. AEILTIEAE
#%, BHHEOIZ X VRO THEESEEICHET 5. THUITEME T IWE L 27 b 5 % . MRSA R fak I 1 %
BORa, HlREIICHSET 20D 5. 10%1 VY Y TlEEREE, N7 hanNVikEE2 v s2 ¢ Tar ba—
VTEDLZ ENREWN.

BhJIZ

IR L 726 O B EZRABICEZ T A 7-0121%, Bl BEROZWT ) — U RIFEFRR 22w, T,
FTTIHRTIHEE S TVWBEE RS,
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0S-1 NEFMNZIVT A AByrar

HREICH T 25 RFMOBIC ERF
—ERRBEMICEVT—

Al 1
2R I H SR

MEPR ST DAL RTINS AT O T BN/ TITb N D, B&ICZE L TREMEED S WAL TN 21T ) 720121
HIE D Pt o & TR o@E, BizdbAADIE 5 7 NVRERONILE GO MM BEIGE, 25 v 708
BEWWHETH 5.

T4, B RIRWERHILE 2% <, WS/ FMIELaI L 0 HEZE TITbhCwiz2s, Zhl LoF4aM (FEHI & L
TRET) Z8EZRINCHEIR L, 220N T ) 72002 L TA7:.

AL TO HIGE Y T OB INIRHEEREPRELIED SN TV A DI L, HATIREE® QOL ol FIZE§ 48
LORE D (RERIE, e - RIEATGOWIT & & 28500 - WENTE, BHAES) 20, FioBoREREO
—D L LTHEHENR TS, BARELAVEWIFEIZZZ 52 81E, BIROEBEEMCEILTB Y, EHEEOEA
PRBRE S B D ALK 5 — D DRSO AR L 725 DTH 5.

—HT, BEEPEEEVIILZHERICLAIBRFM O KITEEEI NS,

BERBIRIT OISR T M ORARN 7 I BEE P LECTM 22T, FELZHINCALTRET 22 TH 5.

FRICHRMERI IR, B, BRELR EOBEREZEA, FORBKTIMNERCREGHEOBRYE - FHIHGL EO
RERELSEDLIEICEREZIDRLLTE RS2V,

ZDDOIIEIARED LIZHED OFBFUTBWTHE Y Flio@EISILE, FFYoHETORENINEEL 7 ) 74
HNISA B FHCREIFINCHAT A2 Z LICX DR D O IaaEHofRitz L, oGk, Koekdar, <
DA PR DO BERFOXT I, BHEBRBEOFAESREICHE T 5 2 EAWNHE R 5.

VEETOFMANEB L O EEZBEOL DL EEOD D2 HIH L L 7.

BH & 2238 L - OB EIREAMT C, Z ORI EOWERFCH 5. Yk CTIRIVE B3 S 2 3R-F L
TV, WBICODFVERIALTIRETE G h o2 — A MA SN — il B D > 7= B AT BT
WL R EHESINLEr— A BN L2208 E 255,

IR O WA OBERIL Z O, FAlT o BRI AL O LA HE S B CRHE LR 2 PR S B o RS
NdHbH, —JEBRRMEANCB 2 ENLFET L. BENTD > THFHERiEEIEZFICHE) ThEexisicEbhi
A Z 7 OFHREHRIERIC S 2%, MU HOZDBO—FZHFICD Db o THEr RITT

M EEZET S EMRBHANCD > THEHLATZLMREIMOENTL D EVZ X9,

BEZPLE LRKEZE L CEBEZIRET A2, £ TICABOMNERIZIE 2 L 2%, R4 - BLDOTE L MRS
FrCOMNREFMERREFZ 5.
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0S-2 HEFHR/INZINVT A ZADyra>
BREZEMR CITO BREBONARFMICOVT

s R
AT SRR 2 ) = v &

[E U] YRl Rk RE O 7 BB B 2 H S FHRFL o 2 BEAIRZHATC3. Mk, HHR 23 XIZHHYS T
LR, HHEFESHEINE 4 20, HEIREED 1 0 TRHIB L T 3. ARSI A LT T 90 il milin
HHRAFHETHRELTL A2 3DTH L DY A, HEAEHAEIIHN 80km B 72 KFIGEE THLLELNDH D
. 0L RERETEHMNETMZME L CEREE BT 2, FREBOISETAT OIS & RFEICOWTHKS
WOV O BFESETWZEET.

[ BeDBHIAETAT] M P2l B 2 BRMEIS AL T Oxr S B, By %, HERIEM T H 7%, B biE T3
2000 4 5 H 2L WA T T, SRR TAM 405 14, SIERFAM 216 1, 7 7 I & F4ili 21 #F 2 RFTmmEE FI2iEfr LT
WET. BEEBOIZ AL, BYYE, TUVI R, flESEE R EOIRBETTY, FAEISA O T Yk
TOEMBEAETMERLT 2 HIUGELAOFMHCTEMET > COE T, BBESTO AL 3 ~ 4 TLRA,
BHLBROREN LN b, FEEMOREEHERRIASE S TE 722 b, EBREFEINBLE D S5 2 \WAE IR &2 55 LT
TFE LA IR BEALOBITIHAREEFZGARKY THEMiziToCwET. /2 SROT—<TH5DH [HkK
FM OB LB 2F 2 556, AUHETH, FRAMEN, AR MO CEREEEZ FT.

[&BEE] BBETRER L - BRHMES T oM il a0, To v [ [TRE RS | RG] ©3. W0
DEVIEBRD ) B 2 6ILBR A2 EHE S22 BT EATLR:. YFEHTOAIKILHLRZE E 7 7 2 BEETIIMO
DEBFVPLELEZ IS, PHTPHELT WP Hicdsr 2 b ] THMBEZR/ARICE D52 L | ZEHRHEBEON
KFMTHo CTHEETY. FFTFREET O TS REHC LR TR ORI L, mSilvE o SR EIHER O 5T
HRTTD, WADPHIFIUEARLEAI L, MEAEA L, Hilndi2 <, PABEMAEL 2D, ARG N H R E
DY AT EEL R T, WELMB TR TR Z 0050752 &, BROLZWTINHBHOEHIFEE L 22 $9. kK
FHEOTRR 3D ETF N E Mo MR FM S I 2b—Ta v 2ffoTnET

VB st] Rl iss B cid, PHESRAMBOBREZE T F ) I 2 A5 v 7NHAL, BHIS S5 R, BE
HEMONARZMRYELFHTLIIICLTVET. 25 v 7HEFEE LTI TMEHY o FHEMDIMNC S 1k 2 72
R E RS T, B o, FirosS R Bl LS WER, MBORHELREZHEMLTL S XHICL
TwIET. REBOBERHCIZEMICETEET S L)L 325, MEEEE I 5H O AR LIRS Ml 2 228 T s
N DD 1AEZHLTLEPL L DY TRHA. WERTHH» LIAABETH 2 OHWIE, EHRWEEZTTRL,
L ARFBLED SREITHRI L T .

[fAFEHEE] HRMEIIC BV C B IR AD L WERE DO FMA A T E 3. — BB L XV OISR FMCH - T
Rl & OMHEIZ VT, HIR D RIS FE ORI AL A TUERME O & HE»S##EEr L5 L) ICLTwET.
BEFIR B DL WEEE TIE, B BREIRIET 5 2 & QBN 1 5T, R Z RO ZHEEZ 1 NI%
 OBITEITAE T AT FE T L 7z BRMEIR T 3 Proge i 840 & Wik L7 < TH P2 BT 2 LI HETT 25,
WENIZNE FEBREICES L, REOWTNHZERTLEIHICLTVET. URETIEINT T, BEWOEICE > 2BIEEW
HYFEAD, MBI IR O 72 DI BENFHR IS H T L TRIS L7 RBAPH ) 9. ZHhoaZ
DYVAZIIHWICHAHEEZ, WFEOMELAFIC LT, FERBRVBIELBANIEO ML —= v 7 2ET 5 2 & AKY)
T7.

[F &) HRMEBUC BT 20T, B/NEEEZ b 2 WEIBIBE T2 D Rt 9. HL, MEpaemT
Mz 0T, BE/NVEERIEEZ TEIITAIE, SEBIETHROIIE LA ST MwTiE e £ 2 3. BRFHo% g,
GUHERAEEFUM LR Y v 7HE L BEH, MEEEE L OEEICL ), BBV THRSITHIBITRETT.
F 72, HRFM OGRS RIREE T ORBERFM2ER L2 ML —= v 72l 2 &, B¥ERD 1 ATHFR
FMEHTBEFN— 3 VIZEPY $7.
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0S-3 HEFHR/INZINVT A ZADyra>
HRXFERMAKEREEL 2—OERFHOBRREBRYFHICOVT

HE A&
PR R R A RS > 5 —  H SR

- LEOERFMOBRRK

WAL 8 HDOHEME THRZHEII U2 T D, HRFMAEUIA 500 4 / 4T, FAIZLBIHEBEE T I21T > T 5.
fiftiak & Yk 3 2 & EBIIZ RAFTUREE T P ORI N EDNF-TH 5. B MEOBEIS L, NEREDABIAE
PRVEE, REMICKETWN, REEIHZAT T, BFOMET, 205 DS TRIIRE: T FH 2 51T L <
W5, 2018 SFEED TBIIHE 487 %4 (D BIRFEKEE T Tl 431 4) TH Y, #FFMoMFEL, #h 12214 8
FERREE T 40 118 1), SR Hiay 349 fF (307 1), 7 7 I B Filr 16 fF (16 1), SEARTM 515 (0#F), EHimw
FEWATAN 5 2F (0 F), AVEETZEUN 9 1 (8 1), WH ZMSM 8 fF (7 1), NTHNEALAM 24 (01F) Tho7z (W
HEFEHICPMTL22L b, BEREMHEICHENRD L), 209 5 IR0 TliE 124 4, ABMRAS 1AOHEH
WAL 209 4T - 72,
- 77A—-FH&E

RIFO—H 2 HR T o3& U<, H##: (postauricular approach), HPIi#: (endaural approach) 7 &%
FFoNnsns, YR TRHESE NTHENEEZS CGERLTBY, BRFMOPLHEVERNIZL T 70 —F ik HeTwnb.
HETHNEZZOADOEY), HETFCTEMPEETELHETH L. LinORIHARHTIER NS AE=F )V
(Bien Air®) ZMH\W5 2 L THHE T CHOHNFEOFHIHASWREL 25720, M7 70— FEO@ISHEMHITIA . 45
TRAVH BN Z Z Lo, H/hGmEz e seEaul, NWEEMNR, 77 IFFMd N7 7 —FHETIT->TH
D, WO LD IZEREEED S v, BRI EEN & BRIV 2 ERO/NIFOA T, BEIDR )R
PRI CHEATC X 5720 HIE D Pl & MIMEAT R V.
- HRHCH T2 ABY FHROBED

JRATREE T CAT 9 #E I, BB iR ) BRI & &%, 2o Tld, MiEkoKeEof Nl kD
FMOBSNI R B E) kDL, WHHBNPA L 2 FRIIMEICEEIRI 2720 I8 L 255w, $72, &8k
B30 H ORBEHE OB ERMBED ) AN) —2ZE LEHAREE LTWab. WHRHE L 252 WRATHE T T Td
W, ETOERFMICHEDY FMOBEErH S EE2 5. LirL, URHIE LTS RET2BEDPL VI LR, Rk
FTAELOWMELR ED0, TINREOABEZ#IO S Z &L\, kMA@ ) 2 8 2 17 2 XHIE T &, 1E5R
WREB LR ETNATAEY YR B RS V=i EORIMIEEELZ FHINRL TV 254 T HE THNETHE
HIE D P RETh 5. HBEIIMNERICUHEA»LELE 25720 AR LA, BEOHETHREDIZ
T52ELH5.
- BIRYUFHMOR2MOER

FENCBEAR BRI 2 MR L, MR, W X s, LENBREZIT) . BAEREDLD 255130810
CFMEED L) a2 ) D ERUREAFHI T YV b 5. Pl AT ME#EZ TV, T=F —TOLEN,
WREa, MUE, FEMEEBEMEOEMREZIT). 7 L F ) YEOLMEEEIE 2 #5720, kiiot=s —F3TF
WP TOWICERL THLEDRD D, N I VA VICREZRO AR RETHY 22N, L)L, &
LD IVIRFIERMICI NV M T5. $72, RETOTFMTHL7:0, KROREZELITHALHZ S L) FHAil
BRI ZTBL. WEROBEMIINE R X 2R TH L. MEE 1T & Z B R 2 RERE AN L e v X
INHEEL, BEIC Lo THEAEMARK TG T 2 LENH L. T ENTRED LD, KEIBLET L5513 ABE
NPV KR LI ELH .
- BEHE

R RRIRE T A REE R R ] 2 5 2, R 2 5 LT o SRERUNICTFR 22 TR T S5 0E8H 5.
BEOFMITEL T 50, BERIIPIREZORME L ZE L MM ZRET 2 LE D 5. TS EEO R EER]
RARERD D e WHAREE OYA1E, BRWICTRERMAD R oTLE . €0, YR TEFMOTENR LMD
N 2L RO LR, b HbAABBIHEL TWAE 20, SHNAERHEIZIE—EDTE
EWLETHD. T, FAHIIBEZEOENICEDETERAGAOFTEEZTLTBY, BEDY T v 7 AR LEET
RO OMRE LTHHTH 5.
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HEEIF—1
RIEEEFiTRESIEE OERE

TilE Wi
ETLRRE SR - SEIR

PEEE Tl 2 44T ) 720 I3 OBIR S HE TH 5 Z LIEFE ) TTH v, FRICHN L 725 o Hik 2 815
FAHIIIMEEET VR MUBE 2 O TR ER RS AN TH 5. EE W OhOfia TTMHH 928 2 17
IRBIATTE TE72AY, 28 TH 2 WEHF I ZEEARIIEF WG T 5720, BIRE LTRSS 57200 T b M4
BEHIMTETLE). BRICHILZ2EE 2179 201208, WCHEZ b o T—2—20F e #EHOTW{Z L, £
LCfabiefgiimz & 2 THIM L CEBOFMEMIED ) A7 2 EET LI ENERTH S, AREH L I F— TIIMHHEH
BT FEHMET —F > 7 70— THH7 o T L MBS T2, WROMBE €7 Ve e MBS 2 w72
FIEE, EEOTMZ B L 275, WG TR 58 O X2 R 5 5.

(P EFiT IC0A7R & 2R DIRME)

P PR SR 2 BT 2RISR T THEFENZBET 5. 8P D 258 3R T EDOME 2, SiEd
B3P ENOMEZ Lod VRS 5. ALEHIHZHIAT 5 12H72- T b BELMEIINHEETHY), Zh
B SRR A Y VI, iR 72 &2 A G DE TR Z1T-> T L K& SIREIRM, S HEZ 27 )V kT
A X EMEBRGTHIETIACNE LRSI L TEL IR, BHADPHB LT %5, HvCHBLS 245
TEIXFLZEHN MU BUE R TH 5. SN 5 I3V HE & OFBEECIERENRR S 2 Lo VIR 5 2 LR E 4 5.
CZETHNHHEE R HORMAOHIIH LT Z. T Ih0 S HICHIAEZED, H/AVE, BHRMRE, SRR % e
5. ZO3OOMEONEMRIITHOMEEGTORICERT, Ihs &hMIPRERE S CREREZHMAGDYE
TR Z BB LT SR OMEROBBRPR S BHFERLPETA TEATLAZ 3L, /2, WIR B
Bi, NHEE SRS SR AR X o THRWPITELT 5. FEBOME T, EBRICHIT 2 &GZHNT, Zh
5OWENRED X ) AL EMRTHERCH 5002 BRI 52 LD, MHPMETOAY - IA4 VLR 5.

[7Eb& & 1S DIRfE]

WHE OPE T TIRER A ED 2 ERRIET 5 2 L3RBT E2RETHHH, FEHITEB W TIIHEARE
SHPEIEE, SEIRER, WSHENIR, WH, WHE, HiEKE, WAOKE, oMl 2 R H LT ol 2 B
552 LT, WHFHORALZMD I EDTES, FMICEL TEMET IS OMEIHEMS LG, W % B
LTwb LMt HEX #7222 0TE 5. SHICRINLDFMOBEEZLEL T 5 LD Rt L7wWE~NOXF
JEATREE 72 5.
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HEEIF—2
BRI B AR T

fifds %

HATRWRY: B S - BSRERAR

PR AR IR I A 7 0 4 B EEEAEBHRE TRBALE R L WIEBNZK L TITbh A Tl Th 5. #YITITH 720
Wi, Fioa v 7 b EFCED S FATEIS Y TSR T 5 2 N ETH L. T, WEMEETRKIC, AP
FEZH/NIT B72012, B BRR— VT — 27 LM% kD) BB EATT R TH 5.

[(Fiioa 7 ] %< o Bell ¥, Hunt fEBERE, AMETERBIAE S 15 BRI IRAE TR X D 5EiR
T5. L2L, ZO—MIEEEOMBEIRICHE) IRIZE D, F2MEHE G TIEEIINE ) EmEE ozl X ) B
MR ORIEAE L, RIS 5, MREIRE RN % A T, RIS 5% 5 E, FUE) X5 742 2 ik % 7
FTLEDOHA 2 VEEL L. SEHBCHBRIEZ L, COEDY A 7 VI X 2 HETHROEEOMEST 255 2
VIR O BN TH Y, D720, MREEIEELSL L) ZEELETMEOADHIL L 2 5.
LEISOZWT] BREEOZWICIE T & UCHIESEGH OREHME R 27 & BAEBPMHAE, FICHBEEEOREZ
KWL % Electroneurography (ENoG) 2SH W5 %. K[ETik House-Brackmann 2 L — FVI (W (40 i)
TBBLZ0~6MIZHIE) THoTDH ENoG A 10% Lo Bell #HHEH Tl 89% ? E# %% House-Brackmann 2
L— R 1 (WEEET 40 BICHY), 11% D B &) House-Brackmann 27 L — F 1T (M TH X % 32 ~ 38 MITHINY)
WIS % 2 &5, ENoG %% 10% L EOJE G IS B A R O EEIE 2w e HE L Twab. —7, ENoG »*
10% DT OBAICIE, 2L oGS NELREZBLZ30~50% EMELTBY, HERgEZHMWE L, 27024 F,
Por A W AFR K B EEEESREAO P GEIN) GHCTd 2 BRI O @IS & 72 5.

AT, MG T 8 MLLT OB DIIER 10 0~ 2 EERGM % O F 31 I T ENoG s 10% LT,
SEHE 2 W LN ORERI T 5 (B ARRRBIZ R O T5], 2011 4E). TMDF 4 I ¥ ZI3KRE T L IER 2 HB DA
EENTWED, FEBICFMELOBEVREMTHNENLEZ 20wz, 72, 357 HUNTHNEHERTH S
LT A RIS, EBRIIZENNTRER 3 HH LIEICH BT hbILTwad. 20X ) REAIE, HEimitik
T ORI EAREITH D 2 & 2 LTICEBEIEZ, FROBEEZ LSR5 0E87H 5.

[(FiiFH] BoBEmnmRE L, 2ohim, $abb, NHEYSENMRE L BT 55 (meatal portion)
HEMBEO T TR BIKAEL T D, AT, FE2 S MERIIELE AR DLVEIND. KT, #EH 8
2 BEEE) OB OREI/N SV EHE SN, NS 2 DT OMI I R OB ATEE L 7 b

AV T AR R L 2 3 A B TR AR IR AR AT D IS F 7SREAL LT W WAS, A OV AR R & AR, S2hhtR 2
B LANIZ ENoG A% 10% LU T & 72 o 72356 1R 5 O F B A% Sunderland 73O V EEAHY S HEE S, FAfn#n
LT DBEZN—RNTH S, BN ORMAIERE 2D, S OBE OB MR L BEHSORK2S, FHICEE
L h.

P T A 9T A0 U2 U BRI A % B 20 & B9~ 2 v BHEE R &, AMINTE 2 S BIS 2 #AL 28D D 5. REITE
WO HREHZERM A5 O 7 7 °0—F Tld meatal portion ~NEFEFEIZT 70 —F TE L) BOFMRESLAD 5 —T, F
MCH 7o TIRMBEIEZ EHET 2 LER R SO WE ZATHY, RELHEODD AV ERTHR W
D TIE R vA (May M, Laryngoscope 1979) LW RS H 5. —J, AL X 5 BHTMEIATR L, FHHE
AWIME TG ENDE DD, BELZOHESDHZVEVIFELRH L. LI L, BAIREE S 72012 B % kK
W o BuE, MEEFOSEAPARELEEICIIEHETH S, BILZF 40% DR THRRAASTREE @SS, 7
TU—=FOENFITVET L.

BRI, KRFEMTAKROF MO ZE 57201213, BRSO R OB 0384 2 f/MRIZT 2 TR
BChbH, S, BOBRATIV N FA ZOFH, BANZED B D WEEAE O STARES 08 2 & BRI OB\ 15 A LB AR
RCTHbD., KteIF—TIREROERANZMLEL 25, RFEMOIVIZOWTHINT 5.
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HEEIF—3
BENBER (773IBFMEED)

T HA
FIRRF: BRFSROEZERE B SRR - BESTERS MR

PR 22 H/NE TR IR O 5 M 2 BFEIL, ORI AR, OQRMoOZEICENS, @OFHAME CHBES E WV,
@OEPHEDP DR, OBAMIRNRIFZEPHTONET. KL IF—TRINLOEEL RIFICR>a v %2, TRFMY
LEEHGHPDRTL, VIREZZ MY ANGPL 3. 2B, H2CEHEEGE SN [ H TR 100G E R X558
SAMEO-ATO ¥ 27 4] 12D %, 13 MO B/ p Mt (M 1) @95, On, Osm, Ost, Ofm, Oft, Ovi ® 6 fi
HEMILET.

1) On : Intact chain preservation (1E% 48R 7F)

JOS MDA T BT, Ik MBI, HEBIC X 2 23D 2 Wit T3 25, H/EREARECL - T
TRE I A SR 7 REE D D D 3. PRBNBUZ PR 30 A EELLRE,  H/MEIRAEAR 34,660 MANHAHI N TWE Y. BEE
AT E o TITBE MR RIS BRIFT, H/AMVEAGHA IR IR TSR B TR EMXTT.

2) Osm : Reconstruction between malleus and stapes head (V' F — 7 7 3 & [ H4HEK)

JOS P DOBEMAM M i-M T, Ost & 0 MBI RIE T, HAEHEME L LTIE, WA TiEs s Y ®/ATHN
FHRFERTTA, ENTIIHRFXIERY FHHAER L THEATLZ LML, 20avafBirl T
3) Ost : Reconstruction between tympanic membrane and stapes head (i — 7 7 3 45 R #E AL AL)

JOS PHOBEIAM M ¢ TUT, SHERMNTY. BNGHEME LN FuFd o785 4 Favx 7Rk, HRED
T A T, RBS U Osm B B/MEFHEEMN 51,330 HTHh Y, ALE/NMEASBNSANIIYBFE R T
. ANLH/NE IR 2 55 2 L8282 H ) £9.
4) Ofm : Reconstruction between malleus and stapes footplate (V5 — 7 7 3 43 Ji [ SH T K

JOS MO EBEMN i-METY., @MYL RSOINVA T THEEFET LI LAFEETYT. HHEITHTTA, Oft &

0 et T GRS R T

5) Oft : Reconstruction between tympanic membrane and stapes footplate (8l — 7 7 I 5 IR @EHIZMK @ )

JOS OBV ¢ T, RIFOREERBINEMAARAMATT. AFHTHF ¥ Y BATLH N OBADR I
9.

6) Ovi : Reconstruction between incus and vestibule (¥ X # 45 — Aij & [ S )K)

WhWLT T IFFMT, FHALIIRESLEL ENTVET. Lohh T T
MF LIV EMRHLET.

/141

FEM P TIES, NERGZ

s

Tl durecily o

& HE 000 B e SAEC-ATO A F Lo B R RN
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HEEIF—4
AIEER BT

BT R
IR PR RS PRAER B S IAG

WHO (2 ki, R o #EEE I3 BIE 4 8 6600 5 AFTET 5 4%, 2050 F E TIZ9RAIET 2 LMD b T
W5, BHEDHIEFHE VI BE20 S, MEGROBEEES T T ETWMINT2LEZ 005, —T, RITOMAER
FRAEICH 2 DO, FERMEHRIE 1000 Aff 1 AL SHETRIET 5. HEORMIFE L & b I2HE) 2 A HhE
EMBEVLEE L. K, HARTIEWME 90dB Dl Lo HifEH% 2 bk X, I FAHT & RS2SR IS 3 2 ME— D FB T
Holz. L L, BEEBANEGE T 2R IEHB A TNE (electric acoustic stimulation : EAS), & -
RAMEEREC 95 AL H  (Vibrant Soundbridge : VSB), ‘& B T#il#+ (bone-anchored hearing aid : Baha) %
PREEIGR S 7z F72, AR - ADO N TNHE#EISEEN S SN, BED S W 2 M LA TR X 5500
BREIC > Twa (). HEREoOUEE BT ATEERFNIISHRIBMTsEE2 0N, BREOAXRY v 1) A
e LTRBHTIREFEMENZS.

ANTHHIZARTH T LERRE o Twd, LA L, FFER, WEHE7 7o —F» 5 EHE7 7u—
FILL BB RFPMSERE 2> TETWA. EASIZD L X0, FRMRNEREE NS 5 FERRE, B TR
WHEME R ZE L, SEMICH L TIREE TN 2175 2 ET L. FHE7 70 —F%2 X DEEIIT) 72D RL v
ML, AT EOFEHIL L T HOFLEHIGN, BEEMKIEZLETSITY, ENEXHETICELZETHE. —F, #
{22 72 E CA LN E OREEP AR & HIWE S 5 R o LT, mflFEETA b b Cns.

VSB DailE, BEEIEAMEE TRIED % S MR OZEALHEED 2 CIZRESIEFETE L EEORE - BANT
HiECdH 5. VSB TIHIRE) T2 IEHAEICRRE L, #IE SN -580 02 EHABEREH WAz 2 5. Tilfi, A
THEICHEL 25, RE72 FHBFICHEM S CEET 5720120, ) THNOBEEHEBSLEE %25, THoR
AV, BN EREZRISZWI S IRIEMNEBEZEE LWL HIZT A2 L, WHIKIEMEHICRMIZZ %
LCIRST2FETLE22THY, NLHWNETMHIYEELWHIED S

Baha ®BEHIETH <, ARFETDH 2013 FITHEBEIGER S N T Wb, EIIE VSB EIFIZFEETH 555, TR EFEIS D
RRREENS. BahaDFE LT, KEEBCHMELFMCHL L, FFTMEE T T FMANRETHL I L, fiik
BUREDD W ERBRITONL. LaL, BICHAINIA V7T bPRBL VBRI 2 EER EMEE 2 5.
F72, AT VABMOEBRIENG, 4772 PR T~OME, Bk EOMBEHESEI D 9 5. T
TNV b— Ak & linear incision #2355 % 2%, BEVEICHWOLNS.

B #AIBEHEFAOBEXEPHNEG
Frequency (Hz)
15 EEI 500 1,000 2,000 4,000 8,000

L 1

| Baha, VSBIZ & HR1E

o o
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o T ]
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HEEIF—5
EFRERRERSE, REEFL, 24U 2 NNEOFM

1IN ]
WALKRA:  BRAER H SN - BHSERS VR

FC&IC

NEH %) TR OBNZIE, b O FEEREARE L 2 O R SNE IS X 2 &R T, HE, oFwviwvo 2NEE
EOEIHEICHOOERZ IO LT NI R 5w, NE 2 RET 2 ZEMOEWTM 2 1T 2 729121%, WEH O]
HERE TSRS A28, BANGRERFMRZ TICEB L TBIREZE, ESHIEMEIIC Lo ET Ty =0T
LTBLZEPHETHS., AL IF—CTRENEFOFMICULELRMBHAEMZMIL, WRNHLWEETH 5 LEHE
ABUEREER, HE UISUISEBRT 2 NEESL, S DoEZID ) BORES 2R 5. 72, HEDPHRIYIZ
JEAT L C & -NEAERRIRGEZ HY & LK NHEE R T IC oW TRAT 5.
NE OFESI4EE

P EH 3G RS IR ZNE L TB Y, BEREOWNY) o 3MBARISEW A F Y ZFH > Twd,. 2o,
A F VRS BERE E R TE D A 4 VRIS X o TREI SN T3, REESEIC L > TT A XA IVEDWHEIYIZH]
LIEENDZ T, AW RBENEENEL, 72, WHY) Y2NEOFRAF RS Y APENDL T EIZE 5T, WHE
HEREENRIZEEZEZONE. Xo THE XRS5 T2 173 2B3121%, RESESCEXREOBH 2 E2RZ %
WXL, HEOWG XM, EREAEMHT A2 L HEREINS.
T HFREHRERTE O FiT

PR BLBRE AT 1X 1998 4F Minor H 12 & o TG SN HERMHT LWIRETH 5. B2 P A SR L
L SEARFRIRTCTE L CEBR 2 £ U, Tullio IR RWEILER DT A, © F v, HAEMIE BRK, B, M ARNEEE
HY, Hennebert ffi & o 7ok 2 REREZ AL 5. MEHEIRAECTHEMMHEOKTRATELELZETLI LD, F
72 ¢VEMP T3 M ORI KR KOS EOK TAR S5 b, #BATV bW 5 third window & L TEELTWALZ L
6, IEM#EO reinforcement 25F5 S L7278, X 0 EEN THREEO B WEFLZEREIC X 5 plugging, ¥ 72 1M
JHIZ X % resurfacing X capping % ESEIRE N2 b H 5.
REEFL O FiT

BIREMERE RO 5 ~ 10% ICHNEEILAAET 5 L ME SN TEY, KDL WIEBIEIMIEHE TH 5. Dornhoffer
& Milewski 13, FEEICL > Ttype I~ I FTHHELTWA, FIIZ—MCAT ) 34, B2 554 ChB LT
ILEMSHT 5 kL, SHL EOTEE L BIRIZHR U CHLH E R BEIRR - FLERRINS M & 52 HErd 5. HiHE X
L DENREEDOY R DB Y, HBEIFRLIHEY» S OFBEFEIfGH I N, &5 5 0M % EINT 2 2 1 ZEFIFIC
ET L CEIRT 5.
S D INEOF

MY BT ECHE - NEROBILZERTE 55, A v fEREN (cochlin-tomoprotein; CTP) 2%
B E NG E I L ZWT 4. MEGEMLEOME, ¥4y 7 EonRE, EahriiEONENE, HK
A (idiopathic) @ 42D H 7 IV — 538N D 5. T CHILELMHRET 5 & 1%, WHREIWER, EMNEOMZ
BIZIZEHTH 5. METHNITMOBICS CTP OWED 72 DICHEHREFE 2 ML THE <. BT -& Y L1
WA TY, %R H CTP BETH 5 Z EAVh T BW A ES 5. HIER, M &R PRE 2 B30 LS Gk 7 & TR,
T AT VRITREET A, AMEIC X B H/NE BT Y X FIRFIC IR 5.
KRR EERFiT

KPR Z VS X)) v M, RENOBKOBEAZE, BN Z2WEREEZD L, BERBICIE N THE
HEEBHWLIET, WHY VDA F VFRAFTAY Y A MR LAMBICHORBETHLZETHS. L, W
WHEE2 NV LAIRKOFEIE, ERICERBEOBIEIENTWASZ L TH A, FFIC PR BRI, RILER
P32 X % plugging Z KN M ICHIAT L T 2%, RBEEBOHPAL TP ORISR TE 5720, ZOHitETL-
70 & plugging 562 LW EETH 5. F7-BEPHETEPHEOIEIAE L, AR REEARFIRTE & EE L Tw»
LYt WMy 7 E2HWCHETE 5.
¥ty TF4>7OAVIZONT
SERBIET — ML T (KR 2RIKTH 58y Z713#4K L, EndoScrub (X Fho=v 7) % HwCHlisr 2L,
PRI A ) 7= a v FANRLTw 5.
- #E£13 EndoScrub € — FIZLT7 v PR NVTHER L TW72ds, E—F =AML L 03HLHDT, B
Suction Irrigation €— FIZLTHFICA Y - 72 RL TV 5.
T =L TOy 7R OBRIIHEICRRITRAT A L2720, BBV R Go0FImsETh b
I, BRI 2RSS T T EAMRSGEEZID L TEBL.
- Curvedbur (x F+E=v7%) 1.5mm, 1mm, 0.6mm (ZWHTH 5.
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HEEI)—6
S EEH| BB S E SR 1

A
WORURR R R PR AR 2 H S A

1. FC®IC

SN, FLREAHIFL Z2vd o (LSRRI SETEEAM) LHIFT 5 b0 (FLZEHIBA SR HA) 12KB)
SN, BHIES ST/ ERBREZMICHIEE T 2 0 0 (WM BRI RS S SRET 50 (SFHEHRER
ARG RIERAM) A SN T WD, S 5 ITHV BB REN BRA S S TR 1 FL2EE 2 M BRI L 72 F 125 240
TEFARERI B - FLZSBACRN S ST & B L 2 WIE TR 2 T 3 A4V H A RERI B - FL2SIEBR Y 5 S T AT LS A
TIEGEHEINT WA,

WEERBERI BRI I L RAEES s OAZHIRT 2d 005, HEETAOHEBMREETRE) XD I TE2HIKRT
LbDFTHALLDODVHSH. At IF—TIF, A HERBERBRIYEETRAMT IR LT, L2 & L2 o
EnNFhoa 7, #Eit, FRFHIZOWTHHT 5.

2. S EEHREEHIRR - ILRERE S ER RN
1) av+&7h

ARFEMTIINEFEREZHIELZOF T L5720, AR BB SN, BB ICIERT S, Lieho
THEHPEIEEEOA L 20, BIMS N7z BHE AV E & & R I RS 20 LB SE R d 5. WhIXALZEED
RENEZDSTFINTH 5.

2) Flp - KA

AFMOFBIIHEEONEW TH 554k WL HEL & S ITHBTICHIRT 5 - 0EEN SV &, itk
IREFANCHNE B SIEET 7 v ATELIERHITONL. FO7-OFF I CHIECIXHIERBERE®N V2L, Wro®E
FRICH T2 EAEED BV, —, ARBBEONNHER R EOEMN L A VT F Y APBEE RDGENE L, 2Kk
FRTEERZEFCHIRRAE U A WREMED S 5. FLZRHEITIRZS & F o 72 B DS5RAE L TV B 60 AL R 26 Tldd
R EL XTI ED0DHDL. bLEDHEOBREOEENR VEFTIIREOHIMER LEALICE%T 2586540
3) FHoFEA ~ b

FLZEHIBH 24T 9 BRICIXE R ORAED W X D IR ST 4. F 72 HIBH O AMIER T3 A BE5 S & BB OB R A3 7 72
S0 b XIICEHRT L. ORI EM O FE LR R

FAF 3 AV H R RE (facial ridge) 13 TE 57217 U CTHRIMAZEEONHEA~OM IO % A FERT 5 £ 9 10250
5. ZOBIIIERMRED E A O EEFRTHRICEE T 2208 L 2w 5 IS THRET 5

WEEABOWLE RO AT ZED S ELRELR, Y MR d, BFREMMEOEFICRKRE YR ANTKkE %+
SR 5. HIB S N EEZ MEH LSRR CTEHWTE 22T FHIBER LWL ) BET 5

WEHEOFF VR MBI EED S OB IR TE 2 E RSN 581322 KR %2 5512 T L3
NS DL EET L. LR LTET DIV ENHRA L T 2 L%t k5.

3. NEEREHIRR - FLRIFEFM B S ERZ R AT
1) av& 7+

ARTMIINH ERBELHIBR LIRE A Lz, AWEHEZM O 2O TIBE LIS H E IS L 2 WE T
ERTTHMANTH S, HIRLS S EEZ2EEEET 250, EHHEEINFEREOAZBETLIO (Wb
W R M), FWELABICAREOESR L NG L CHBEEREORBICHAV - M2 RT 00, K%
WP TR X D L2 AL E DD, ZRICMATHEEZ T L2d 0% E, ZHLeMADPETN5.
2) FIEL - KT

AFRMOF EIE, BEZEHBRTAZEICLI)ERFLEBOL IR EXRELELZ L, TORICHKELZHET S
LK DA N EEOTREZMRECTEL 2 THDH. —J, FRLBEICEERLHENEL, FBEEEO B
JEDA U BERMEDND 5. £ 720 bW 2 A FHEM TRV E R 8 23208 L7235 A IS FLZEMERE =34 U 5 fa
AT 5.

3) FHoORA Vb

WEBEREEOTRZHiE & LARM T, BEEOHIBIIHREZ ORI RG> - CHEEIIT Y. REREOHE
WIZBEED RO R K E &, FREBEOERBICERIV — D ZHRT 200022 L CHEMEORIREZ ZET 5.
BEEOMELE LT, Wi, SR, 887 EMERHE LD, RODEELRILIZH &L EOBBEL ORICBZERRI
PELRVEIICTEIETHS. FLHNMEEMLLEWIIITHIREDEETHS.

BB X ) AREZ NS LA IS HEREL L SR E CRM A CIFAT S, A THAEMEE2FET
AR EHREE O TEIHZ2RHET 5.
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HEEIF—7
TEES

(EL S
TR BESAAR B S - BHSHERA VL2 i

[IzC&IC]

BEPENRSECATS 2 €74 v A7 2 0E k5l (high definition: HD) LISV, 4 TOFTREZ NBLEE TI1247 ) #2414
HEMMNBLEE T HEFM (transcanal endoscopic ear surgery: TEES) 34 4715 & 9 12% > T\w5%. TEES Tlid)i
ARHEIZE ) B THEOEMEEZILET L2 LAWERTH Y, S HICHBBOREEIC X 2 IR RSO H
WX DD NFARIEDTREL 72 5. 2D X9 HFlni % SO TEES R HBZUHALEOKBRTFM TH 525, #&4}
H &M 7% keyhole surgery T& ), JEHI one-handed surgery & W iED H 5. AL I F—TlI IO X9 RiHEIIHE
L7255 TEES OF K & TR 572001 v 7 v 7RFMFH L EIZOVTTFME 74 2 5 L 225 S a3
5.

[TEES Dt v b7 v 7]

DA CIFELE 2.7mm, HAE 18cm, 0, 30 FEOMMEFIC Full HD @ 3CCD 77 A F L E= 4 —2fllAHmbET
TEES % JiifT L T\ 5. L= R AIHAREN DRV U E RS54 120, This & W | &2 Jedadii 2 7288 5 W g Wl 2o 4 —
73— % J\2 7 transcanal attico-antrotomy % 17V, H/NROEHIF THZEEN £ T7 7’2 —F %479 Powered TEES %
ToTwab, HERGERCTHEASINLNBERICIIRERREON) -2 3 YHH 5%, HEF 2.7mm OWNHEE L v
% Z & THHBEREDORG/RERESTH FMARETH Y, ARIE 18cm O MHLEE T powered device & #HfET 5 AR —
ADMERTE A, FHLIEEITIZ 30 B, 45 A H %25, 45 ENBEE O A HTNIIHE 2 LN Tw D720, RNHERE
EAOIFAINREIRIC L 27 7 I FRHAMRERED ) 271 NV EEEZET S, F72, LEDLHEZHVwL L
TSR RS O E A X 2Rk EZ2 FRiTX 5.

TEES TI3%E L7 NSO RFFZ AT O 720 DLW ANE & B3 UHTH 5. 7oA FEEIH 2 THABEITHE I
N LT D, ZLOICENC LT ZHEET 572012, HNHBOEREFEOMEZITS. HRBLOCHEZTE
WZiER, BRETAHZLET, NSO LANOBIZEHmITHENG Z L2 TPRT4. SOIIIHBREZH HICHET FEET S
EEBICHANREMIC /AT —EE2BWTHMEIMUBHICT — 7 CEIFEZEL, KT EEZERILT .. DLlo
$9 %235 2 L THIELRNEEDOI LANDREL 20, Hh e < B E S LRI PR o fibic
DR,

[(FHRFHOIX]

WHSEOTLZ2B 720, WHRHEEZ L, NEFARICOFTIHME L, & SICHNEETINZ kg 5B/ 8/
LCRE LM MR T 5. MiEERHEE, REECAREL L, BT 5 HMRRET 2 HIAIZHE-> THBEES
TR O AMEOTENLILL 50, WEF R DR ARLLETFEMRBENTELLH IRy Foua—7—
YarbZoMEMAEDEDL. B ILOMKE LTEVIEORSNARY VTHE 25 =757 2 HNTHD,
WHEEZ BN O M EICBFPAERERKT — ¥ THESEOGREEL L, N7 5 =74 v 7 ThEZ SV TW5.
ZOEMEL, BIEEZ ST A2RRD PR TE L.

tympanomeatal flap %% FOBIE I Bh & @PERIEEO R 2 FF L€, A EEE T2 30 JEZEER 7Y Y AD 0.5%
U R A V%, 25G OIESHEH 2 VH B SIS H TRASERICHEET 2 X 9 NS 5. ZEHE K OBUREI B I,
BTV B O DR S % 3L 3595, attico-antrotomy % FE L TV 5 & X ZFMU O SAVE E & kg SR B o
BT I E, MEUIBZ A T %, IR IR 3w R D [ 2 i S Bt L 72 BN A R —F — 2 ¥ £ 7)) Y ZRA
Y=V O BIUMBEMCT). £ FHWELTH FERIMEL R L TEES T, NY ¥y — Y RMik%
tympanomeatal flap & fRIE[EE T 272D DLEFHb DITH V2D, I OEEICHW2) §25 2 & ThFHED
BIMEM D S DTE L.

+ 3 — CTIIH SIHMERE G 25 TEES %3 A§ 528725 C TEES O B \WilE & 74 2 @Ml B R b B
FEB] & UM T E 7+ 2 V5 L 72 255 TEES OXEARFHICOW TR T 5 & 312, 7 F/Y A3 —2 % LT Powered
TEES (2 & % EERE T IZ OV THAMN S 5.
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HEEIF—8
S EE R B R R S E TR 1T

ke
BRI SR

[T U DIZ] A EE SRR STERU (LUF, CWU i) 13O/ EE R EROILE L BEEDNRESINL 2 Eh 5,
BRI B THMN LM TH S & &bz, WRLEOMEL, @EEELKEHIRD SOk G EoREbH 5. Z
DO—FT, NHEFREORML, HBEOHIEREREC, Mk BRIty PR EoEMS 2. A3+ —T
W BEERIE Ok 4 R IRPUSKHIS T 2 720 O CWU B U2 TR FH B L O, WAl s#M & B RT3 5.
1) A E {5 ETPA

CWU BICBWTREP D I LB 2T 5 -0 3/ Bl - hEHEE M O MBS 3mm ML EAE T L v,
3mm DTN OMREEZE BT, FLZERIBIMT S X O EEEBBUIC B VT, LI LI EEIROMBREE M 2 79 25, ik
R 2 R L72BdH Y, THEHFROBIIWEMICHHFAITRETH L. 72, HAHROETICBWTEZRMBI YK
RS AIMAMRAL L T B BT B S R RUCEE 2 B4 5. SRR 0221, FE LRMo K& SR &5 04 k5,
T FLZEHI R M S E U LB R ERFHIHTH 5. A, H R L Twb MPR W{§IZEBRIEAEREOLIROM, HEE
HIBREEPHD ¥ 3 2 L — ¥ 3 Y2 X B8V E R B SR BN (TCA) & OWAGERICH HHTH 5.
2) AVHELEE OB

HAZ R B R IE O stage T TlE, (ZIZBREEOHIBIIAETH A, Stage I, I ICB VT, FX ¥ -7 7 3 % B
T5DONFEEZSTOIWRKOAT, FEALOFMINETH L. —J7, LR ERECIIH=ENORELY S 5
BlH% <, HNEERTREZEIR LSS0 EoME 2585, 2o, KEZIHED GRABES BT, BRlsefmnic
B OB AR S B 7 72912 TCA D & e &b,
3) FLZEHIBMT, ARk BT, TSk = B RO

PRIEARERE R 7 7 I PH, TEE, RisiRICHEE L mEkEo B, FLEHIBIATIC R, 5 BT < B 8t
MU % P L 72 combined approach % vy, #RFLZSRNHEEF & BV H BRI 2 R EICEET 2 LBV H 5. 4
SEBRIC L D VIR, 77 I B, WA EEEL E COMREB X O REE 2 b, HisEE BT IRl
TR L SR AR & HIE LB LM oBEr, PR omit e 3, pHHRSOV — MEROREIER 2 H Y% It
R5.
4) THERREEERAL O TR & BRA

YV FE R RGO, B MM, SR T O CWU RIS BT 2 MERRAREEEA Th 5. kI FLERNE
RERMEBETIE, LIELIEY FEWRSLBERGEE O, HEREORMONTSLEE b, BFEE Y F5 %
Wi, SR L CY FE2 MM SEL 282X, v FEiE R L2IRE Y F B R SR o
BRI ORI E 2D, Y FEMOBRMFIIEETHEICARNTH L. HE LRMICHERE U 7 BRI 0085 2 B R
R E BT 20 L2 PRI X ) iR TH A, S, SEEET AL, HERESEF P S 5k
F ORI 215575, SEEHOTGERIEIC X o TIEBAMSIIC X 2 BV F BT CIRMENTRZGGLH Y, M
TOCWUEICBIFABEATH .
5) FVEERIEFROFE, FLIeFSEN

HZIV — P DIERAT - 72 CWU I X 2 T3 43 L b EXRBIEICE S DI Tl WFER, T & ) HEKED
BT LD TIERVENS, itk b ki3 5 M HIRAOMETEIIHT L, SIS 3 2 8E PRimikE b H
EMEEE) PN THL. JRICY FHEEEG T2 &0 T, HBEELRMZ BRI HPEETH L. F72,
FLEEEORE AR CIIAEFEMIC L 2 BHEAGE BN L 2 5. ARHOFLEMEHIZFR R EH 2 Hw 5.
FRIEEICHIET 235, MR IR % ok L2zB1IS, FRIMRIEES SRV HEICERRE CE A L) IS hBE T
THRIET 5. CWU EICBI 230 L, Mifa ORIV 8 I RE R EE 2 Al %2 42 U2 W HetEDsd 5 720, 11bhwv,

Pk, S EERHE O EREEOIEHLE HI8 L7z CWU 12 & 2 B BELERIE TAT 12 B 2 M) R AR AT, T4l
FHIZOWTHBRBIOFME 7 F 2 5 LIS 5.
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My experience as a Neurotologist in the US at UCLA School of Medicine

Akira Ishiyama
Department of Otolaryngology-Head and Neck Surgery,
UCLA School of Medicine, USA

I am a Japanese citizen and completed the secondary education in Japan. After my father passed away, I went to the
US to get higher education. After graduating from college, I was enrolled in the graduate program studying the
biophysics of gels, collaborating with clinician scientists. There are many physicians in my family and my interests in
medicine grew during this time. Following the sudden death of my thesis advisor in physics, I decided to enter medical
school. I chose UCLA for my residency training since I was very impressed with the vision and charisma of Dr. Paul
Ward. It was also Dr. Ward who introduced me to the temporal bone histopathology and this continues to be my
primary area of research interests. I completed my fellowship in otology and neurotology with Michael Glasscock and
Gary Jackson at the Otology Group in Nashville. With the research funding from NIH, I returned to UCLA as a faculty
member and remained since the initial appointment. The NIH funding mechanism allowed me to continue my career as
a clinician scientist.

We have large number of human temporal bone specimens including patients who had received cochlear implantation
in our laboratory at UCLA. We continue to analyze these valuable specimens to understand the factors involved to
improve the functional outcome in cochlear implantation. Since the clinical indication of cochlear implantation is
rapidly changing in the US, I will discuss our protocols to treat both the pediatric and adult patients for cochlear
implantation including the preoperative preparation, surgery and postoperative rehabilitation at UCLA. I remain in the
US to pursue my academic career in otology and neurolotogy since it gives me the opportunity to explore my scientific
interests in a very free but competitive environment.
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FS-2 BABEEY 3>
RIEDKEFSFERE  BAADHRELS

g T
FEYFARYE AF4HINVTTF HEFR

B, JUNKRZETESES, BREWLIRE, HAFERMME215T L, HRREMEZ IS L%, BEHE%Z9
EH TR L2 TR L Lz, mfd, SEMHEOMEE % 3 % 728 2K E National Institutes of Health
(NIH) @ National Institute on Deafness and Other Communication Disorders (NIDCD) T 4 £ RA K27 2 L F L 7-.
ZOH%IE 2005 X ) T X AMIULKRFTHRBERKREZ LS5 BT RE2FHORY Y a VI REICE I E
L7z, Bl#%JE® University of Texas Medical Branch (UTMB) (¥, 4K# 4 ®#B1i Houston OFF, x ¥ TiEIC
HML72Y YV —=FT7A4 T2 Galveston SIZH D 3. EARHELRAICE > T, #Hilfour—3 3 > T, Bk 14 ¢
ERTCHETIRE_OHIMELRD T L7

SN, REOMIKFHHET BEHEL LTOHHFEERBN LI EBVE T,

KETIEIHSBHIE THALED DY, RFEHF 7 T A EALEHRE S Match % #2C resident 1I27%: 0 3. AAOFTET
% UTMB &, 454 resident % 3 ASRH L, 54EMOHE 71 25 4 THE 15 A® resident & 11 A faculty TH 5
Beg#EzriHoTwET. HYF 27241 ACGME (accreditation council for graduate medical education) & \» 9 F§[
TP HROSLNTED, KEHFEITHMELZ L CHRAEDEENEOLNDL L) ICHENRTEOOLNTVET. FHEHS
512 2 4F ] Neurotology fellowship % L CHi#RH RIS MEIC R 2 F D R T §.

HRBBANRDD 5 D1%, HEPEHVEICHFHDYTD £ ) BECTR  QOL MR- s 672 BbhEd. KRETIX
HAR L &~ CTHMEH, & L CHESBIOINAKEDE THRE W, —#WNEL REEZ, NERREDTIA4<) 7T
EHART, XD HEMPYLRERIE, AR, e ENEERO T AL LSRR T, E 2, KB L R B &, Bl o
TR T

HARLIKRLT, MEIKRETHY. > TWAHEE LTIE, 1) BEIAICL A0S, R E RO S R0 #8H2 SOmt
END L5725, 2) EHIO wellness (OO OEZEMINFEHEINSL L)Xk o72H, 3) x4 /)T 4 —
NOEREPEBIIATbNDL L) ho72H, RETT.

b YTEMEIC > TUK, 4 )T 14—, FRICHLRERIEZHERETCORE MY LiFohTwEg. fl
213, BE, REOHFHRSEKTRERERMANED L E A, H15%RETT. L2rLad»s, Bk o BBtk
VTV B HE 3% EARHHAA LT HSMBEHREINTVET. TALKEN O, T THIECTLRMWERMAZE
DEI)BREREMIIHLDOPHLE>TL D LR F LA

KEOEFEEIE, ST 10FETRELBILLT L. v, HRANE LT, MEME LTIE #BILRTWHI
WML LT B EHICBWET. JERBEH - LEVHRICISHERBLE LA, S EELBBMAMAELDD, Hif
HTHAZ%->TBY T, REOEKREMIEOT S ICHEICHEDZHICLY, 2 SADKGENTINRA-H, HROR
VIR W 2 TRk C & 72, ZME AL LIS, R ESADRA) y MH Y F L2 FLEEZEREY
Bl TITE 2w E Bn F 9
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i

F2HHAERZEREERE
HAREMF EERBFET IV E BV RNEHHIEQ R ERRE

&

ER IEA
BN SRR A PR AA T S

HFHEIZ O physician scientist & LC, [#iZ B3] L) I v da V&2BIF, —#&SHOES T, BK - %F -
WFgE - FEFEAL LTI DTEND T L2 S, REHLE2MERESEICRENT L2 L, KEBRICHD
T BB L B ET.

FEBEWFZETId TINEPEEEREIC BT 2 20 & 4k - wflifalkd:] #7—~ & L, HRERCIR KRR TEER b Y
Fhir] #BHEICHAOBRIHATED E L7z, SHOZET—~ThHs [HHlREwELERHEE TV W NE
PR OB HERSE | 1 E, 17 EROEE2EHD 6 AICTHB L7 —~< T3, EBHRSHE~Pkks 2 2 813, 45
OHE - BAEPEOIFIZB VT, EFWiEL LTHRTHDNL L SWHEREZEDLRVWLOTL. 0%, WHH
BWICBU 2 BMREAOREIC LY, NEHRHRORE (Li, Nat Med. 2003; Oshima, JARO. 2007) #*% ES/iPS #illi
W7 NEHANLO/E# (Oshima, Cell. 2010; Ronaghi, Stem Cells Dev. 2014) & Z @ &S (Hosoya, Cell Rep.
2017), AAV/Anc80 |2 & % #fn T-iG# D% Y; (Landegger & Vandenberghe, Nat Biotechnol. 2017) {537 LA#M T
@ in vivo TO/MLEEHEH: (Mizutari & Fujioka, Neuron. 2013; Fujioka & Edge, Trends Neurosci. 2015) &, %< D%
R L), WEHEEZOLONDE L LIEHRLTCEZDIE, BEETITHELOEY TY.

CDE N HRELMEOFTINARKICL HZ2EL TS LR D, BHREFONFHBE~NDORERE W) 77 a—F T,
HoHZb, ORGTALEWZ 7 2NEAEBMRELE (F—~<ty 3y 7:p.30) @iPSAIFIC X 2 PIHPEHERE~
DBEERTE A7 AV xzrlb—Yarkyyary4ip 73), DODF—<IIBWT, I E BRANSHT
5 BEL]I CHLLEZENTELDE (A7 A MYz Rlb—Yartyay8:p.85) EHOENTY. Wignst
IR DL L HESE - #efif L PRI 2, A& TSRO RY (Wbwb ¥ — W) oFEEx, HETITHN
D L R FEEROVERE, SRR romBEEEE LTOEFETTEHYL, AL HL5 38 /IM
FERABRATES T C 3. & IS ORI, BHAETIRENNOEBOBELEN R EDOTVD [HEAICLLHTE
AT ARk O%BRT L) F L2 Wi BTN 3 % solution DM & LT, 4%, ERIRABROHK
BEoEH SN ET.

KRBIZH Y T, KBIZETF — < ICRZ BT W22 W 7N #I%, %o B Td % Harvard KFD
Albert Edge #¥%, S FEE LA LLDOBMTITIREL YR — b2 THW X v ¥ —A), L Cicfhfis
LCEZF =2 AN BB, LXYEHPL LT, MRKEDITL A LIRS, JEAEY A,
AMED 7% EORMEEDOHF R —MZE2b0THY, ZOREBHEY) LTHBREOBR S, REBDH 2 128  &H
HLEFES.

HRHESEICSELTAT, HRFMOMEE FHHAELS, mXiE A v 37 V7727 5 —, WIEBRISREICE
HECHREEADPZIEICD - TBOBET L, SO REZEW - EESNLIORIRERZLEFLET. £H
DT, THREOT 2D TRIDICIIMEEZRITMH Y FEA. FELHILBL LIFET.

KEDHIZHULAZ EDRWED, 485, HERE S AZMTC—RBIRE QT 2T 5 E & 612, kitoF
FREZ ) I ETFOEREZHIT L2 LT, HRIROHRZO S DOREIZHMKL TV E 2w EBwET. SHE
LEXFTOTIHETHHEOR LA LI BEHVEHL EIF Y.
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%25 A BAEMFRHEZHERE
BB ICE DV B/ NVEREE S E A DR

F 0 fFES M RC bl s
VREAGEFRR I AEER, B ARRTIRBLS I ZE R DC,
PRRIEFAOY: B H AR, BAGERE R R R IR LA R, - R v 8 —

[iztoi]

WERERMICB T 2EEHEREOWEICE, HNFORERMNOREB IV ZORELHRTLIILPEETH 5.
H/ANG O EEMHRIIRIIOMBIC L 0 iTb s 2 0%, BEOREOEENLFHIIZIZLA LTI T,
F 72, REAORIITBEWICR LY, BRIV R Z0H AL LT LI —ETEWD, TENPOHR—N%D
Wiz, XoT, BRES OO DI2E, —EFRHETOWREREZHHTE 5E TNV & FH 72 BRI R 5
ERMICHMT A2 ZEDEMTHLEEZOND. RIFETIE, ZRELHRELZHHTE 2P EFREZETVEZ VT,
H/ANERFEBIC L 28O ZbE B2 B i onwTy I 2 Lb— L, BHEELMNSHEIC oW THRE
L7
(5]

INFETRADEE L CE P HARESFEEST IV (J. Acoust. Soc. Am., 2002) % —#EIE L THW . £H/NFD
wWEEE, FHIR T LE/NEO—TICG5 22T 520 N0ENOLET Ly TIA T AL LTERILLZ.
Thbb, AVTITATVAIPNIWZ EIFH/NFOWEEIMEY () 22 ERT 5. D25 ZLHEMB IO
FNEAT R I T e 2 S & 2 ZE LR E L7, EFVICBI AT CE O NTEIEICOWTIE, Fe 2SBsT
O H/Ng ] EPEEHI2EE  (Hear. Res., 2019) ZHWABMEICB T 25HIMEL KT 6Z 812X D, 2042 /R
L7z WY FE8H (AML), %% 758895 (PIL), 77 I 5K (SAL) 2SR E L, HAhs X OB
MOMEEAEEZHE LAE 2T o7, BA ISRV OMMEZHENsE2 2 CRE L. Mkoing, #5575
Ex HWE/NE 2 N LICHER 22720 R B SFFEEOFR SR (Nakajima &, Hear. Res., 2005) #&%& L, €
T OMIPEBEING £ 5 A E R EAFEOZALAFHAE & RBRE L 25 X ) ICRE L7z, FEAEIREBIZB T 50857k % B/
FHAZENZNRD, EETRMRLEEOREIC L D2MHOBbZ K L7z, 72, BAEHBMEORWIREOET VA LW H
ETFNVEL, FMRRETZIT- 72,

[#5 B X O]

YRR ORE, WAL S22 EENSE L T2 ENFOWEESIEFHICH R OET L, BEEEI ML %
LEBRTHERDIKELS L o7 77 IFOWEIMEIL SAL OFEFEDOEEICRKE CKRAFL, BALTWw5bH AML F 7213 PIL
DOREFEORIEIIZITEAEEELZ T e o7, BEHOT 7IBOWMENIEZ, HE5 25 KX 22Liddbo72
OO, EHRHIZHT2a0 7547 ABPERIFMILOTREN o/ Z000, DEH525HMIE5TF T 73
BOWEED S SAL ORFEZHMTELEEZONS. VFEHEFXFEOMEMIE, AML % PIL 23ZhZFRHMT
(75 L7235 E 2R, SAL OFEAEVBENLICHEA LA KE KT LA $£72, AML Bl X 0N AML-SAL 14
FAEDOLEICIE, VFBEFAIFGOAYTIATVADPKFL, FIZFMEE %2572, —J5, PIL BB X OF PIL-SAL
BERBBZEOLGEAEIZY FHOTEHNOKTEID L, VFHEFXIFOI LTI T Y AENRR LN HPI
B 5 HWALED B E D 37.5% 12 AML O &P #E SN Tw5b (Fisch 5, Otol. Neurotol., 2001) 7%, _EikdFkIZ,
VFBEXFXIBEOMNEHEOEICERTAIEICLY, AMLOREEOHKATETHLEEZ2ZbNSE. —F, x5
R72HMICE 5TIE, AMLAHEZEL TWARLTHYFBEF XV EOTEHEDOEINESWEGLH B0, HESH5 2
BHEERT A UENDH 5.

EE)

AML Ol & PIL DA DA IR XP) T 5T LT, YFBLEF Xy FONEHEOEICEHTALZEDNAEHTH
BHIEDTRENT. 1L, KBWHEEZWEICIT) 720120%, FE/NFOWTEHMNEObLTILEZRXNT BLENH 5.
FO0, HNFOWENEZ ERBMIGGHITEX 327N A2 EHT A2 ENENTHLEEZOND.

ZEMBETIE, WL SO RNEESROAREZE T V2 H W X = X AR ORAEKIZOWT LB
T5.

131



45 29 AR HFE SR AT S paE (2019)

Ear Surgery - Now and in the Future

KA WG
T REBESAAR B S - BHSHERA ML i i

WHEE Y AT L O#LIZL Y, HHEEZHFHENDOT 7 A )V— e LTHEREIN.

HIE b b A TEES (Transcanal Endoscopic Ear Surgery) & A T % B EIEH 2 B3I/ VEE 2 S WS T (2
Fi A7) M, O HENERFMIE, WS TEIAPEFM (ESS) RN MEETFM (TOVS, TORS), #E&KE
WEHZHE TR LM N FA L L TR DT EATTE S, BE - HUE - B - P HICHELNET 5 720124 & v
HOTIERL, Bl -1 - SEER EOBMAEOE2 T 72 AV — b & LTHMT AIRRETH. X512, WRETH
BNHEEICA AT ANy FEEETHI LT, WHEZHE AL E W) [KE] oifiEL2MRL:. WEIZASDIE
M EZBE, TOEEREICE=ZY -2l EWIHIMD THRLGLE TTHM %2172 5 (Heads-up surgery). Zi
LEWREL LOPNHEBEZ LU L3 2 EHEG & FMB o F8, 2 LT " WHEEI X 2 BRI 7 ~ O BF
TH5.

ZTNETHRIETATDI T E T, B M IATbN D X ) 124 272013 1950 4. 71— vy 7 4 Z4EA
BZE L 72 my 2ot ke, Tl HDBUIRBEBEE 2300 0 TR H SN DX HFHHCTH o 7. FATHBBEEIC LD
bbb D AN7-H1% D] & THROKR] 2FICAN, Bl s HE T IR TICB & REITREEZRET
5T LTI RS, Kb & AFRBERE 2 U5 3 2 S RN &2 B % L5 S C & 72, 1953 412 Wullstein
DEEEM ZFER L, & 5121950 FAEPITHAHES B VAYEHIICEA S, SRE R O R % B
7z Dok, BURBAMEEZMLE, FEFIC P V2RSS OFIIWRG E 2 REOBEDOFM A & £ VAME. L7z,

BAEONBE T, BEEOECTE N AT EMAGDLELZLICE), NHELZHEALZ LR AHOIRD
TAREE - BB 2 B R 7R 2 BRI E= 7 — TR LITDN, DRV ATI W RETHELRTMAI TR E & o7,

TEES (213490, 1) HIRHUZ X 2 VARG REED ORI, 2) i FToOHEBERME 3) Kekghill, 5124
RNHVEERZ: EOMERBREIN, ZANEROEPEE Ro TV, EEE S A 55 & L7z 2008 4ELLED 10
ERE, ZROHEEOREROMIETH - 72 L [KFIC, TEES Ot & R ORAZELB TH -2 52 5.

Web of Science T “Endoscopic Ear Surgery” &5 LT 5 & 2016 4E0 S an 30 & #5528 L Tw 5
DA%, BAE TEES O#ILFHPHIZIZE A LETORHEFMIIBATEY, & 5121 skull base surgery D—EBIZ
TEZDOWIEZ T TN L. FHERECTH UL, FLISR AR 2P MU - BLAE Bk o #4 £ T Td 11iE Powered TEES T
MR TE, FNeM A CTHERELZFITIE TEES & MES % #l& 4 b+ 72 Dual approach 2SR\ iliJ& & 72 4. Dual
approach (3G HER & L TSI L SIS Z M) L) BIRE, SMHE L AEHRTO >R — b9 5Filiz17)
&9 double meaning % Ff- T\ 5. bbb OiikiZ BT 5 HIREH I3 585 TlE, 70%3 43 TEES @
A TEFETE 7225, 30%5BABAMSE % 253 % Dual approach ¥ 7213 canal wall down DA iANEIN S T 7z,

EBI, AN FT v 774 AT VA LTAK B GEENE O 3D W & [ 7% 5 T4l 43 v] ik 72 S22 #4r 4K-3D
exoscope DEHEHFIZL Y, HRFMIIRELELFOREZLZIHI L LTS, THETO X)) ICTHMHBEMEORR L
YRAEMPEAEL T ETTIZAR L, realtime TEBEFMT 4+ A 7L A ICH U SN2 BEHMNE E 74+ % 3D mfgE L
TRZZEIE-T, MHOBEHRERLIZ L2 WL Lz, MHITHEMEORRL v 2202 & At b vw) [ TE]
OIS I, Bk A 750 BT O SEBEE T TN BLEE Tl & [RARIC A L0 28 72 Heads-up surgery 230 HE & 7% o 72.

ZTOREEM LSO R, BHRD R (B ) MRORHADPD R EREEE 5, BIE TEES & MES & 72 5
SHERFMOAY 5= FL LTOMMEZHLLODOH L. 5%IE, L0 AEMRFMEROME W2 IELHHr 65
L) R, XD RETHRENZFME (B2 I EHAEEBEOIH) 28T 52 LT, FREOm EIZORIFTnL
BNPBLEE D LEZ TN,

2B 4, Y HDbRINELR L 2o, BRFMICHV 2 FRE L THRES VW OPEBEESwo» e
W) B TR T D 2 K, TE O state-of-the-art IZDWTTD RV, “ I " IXFICIHRIC R 2 EmIcE S
ENTWE. 207D, Fiziame L, ERIEEZL2EH%Z %" L 203 % 55w, KEHTIE, k4%
HHREBZRFOBA I AL 5 TR O AR R IBHLE L ROBT 2 AMORRE, TOBIELRRITE DY H iz E R
TWwW5.
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HiEEE 1
HEZE COEERIE

G W
B ARLEXTF 4 AN 7 —HH

WAEEFICEODL LM 2 MEIXEF T EITHEME L TB Y, EFREFE S ERBEMGEOIE L WARROE G E 21
o TORE~NDBY HIIEAL DV LLRDOOND X2k TE 2. KFEECTIREGRGIHOPTH HE RIS
T LN THIo TBLAREEHD I H, EICHELEDLNDITROLDIZOVWTIHERT L2 TFETH 5.

1. EffiEBEEDRER

BEOMR, BO#EE, A v I7+—LFartr b, ZEICOWTHNT S,
2. BIMESD

AN E BN AN EN2IERTH2EEICH LT, BRMOWRAZSINIEZ2THY), —2REREEZMLI LT
HY, ) —2RBEOFRIHETHPEESREZRL LTERN TR 21T) 22 THDH. WTFROBAIZH ZOMTE
WZHEb LR A DORBEEITTHIEAROOND. TEEVNEOYEZ, BFOFRTHRET LM L IZFHEHI R
%720, TOMBLHMo TBLLEND .

3. EAEHREFHES

BERIASIE Y 2 B 7 C BB EMZ RS L2 AE E D 250, EMBSBEFROTRELZONLIOZE) VI
G0, BEREEAGHRE T2, R EERBEREE LTEIHM-> TBLLEXRD L.

4. BREERE

IEAEROTIEIZF I N0, FENLETNIEEI VILETE I FTOITADNHFEINL DD, F7-RHIIC
F LTI E ) &G ) RED, 2 EEREICE > TREMZ S 0HEETH L. NS0 THAED ERMELAY
B LY RE@ET 5.

5. BIEFHRERVEGENRE

BT RAICBWT, BEEBEOHEMRANO\BNIDPLELRDIDOERNELRLONH LI EZHREE L THl>TEBL
VDD L, FBETHREHBRICE 2 E2NANOREIIARTHY, ZIUHET 2 EMOTHEZ IOV T D
T5.

6. ZOft
DB, L h U PG, JBE - BEEHHRI, 2100 THEELEMRT 5
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BEEE 2
BEREFHEEREREL U EZ 2 BRPELRE

L1 e P

= BNAN

AN S R R S B IGER} - SRS ARS R

FRGERGSEDILAL T B 72O ORI, SRS BIPEICHEA U 7R A AT IR IS S L, & 5 ISR
MRFEATERTHZ DT 5. ERICBVTIE, AR L RIEEICEY & v AEHIKRNR T4 1) 7
% EOWEMEDIRNFEAEMAEHEIER S NDE. Ok, AH%3 r HEIDMEKE, 1 7 Vv HFR, €571 7 -
ﬁ&?—UZ@%%%ﬁ%&éﬂ%.:@I5K%@%Tu%%&ﬂ%%ﬁ,ﬁi@%ﬁ&%&ﬁﬁ’%%b&ﬁ%
FEAG - B - HREBDBEL TV D, AR H T, SEPECB T L2 ERE 2, HE 2 A L CHRERER
THIETRIES H. BAYEZE X 500, EHRRKOES D S IRIIEFRE £ TOMMEIE, HE- F@E@*EEEQH‘T&
b5 EO LR & REARORERFOMEERE LTz 2 L 75"( &%,

JEGRE L3 2 PUIN HIGH 2 18 £ — W AROMEAEH X ) 2 206, AR 2N 2w 012, W
FDOFONFME T % Pharmacodynamics/Pharmacokinetics (PK/PD) %%)’E’ L 7= Pusi 3E oo 8 1F Al i 3 1 2 k %h. P
WEEANEIE & % 5 & & TEANMVER DA OMBE AW L, FEHMYER 2SI 5. COBBEE2/ED M3 %EK
DOV, MHEORNHEIEMHTH L. —7, HHEOENEG (RT3 GmRi G WE) & AR o8 n
DOERERVSS. wAFEEMILEE (Minimum Inhibitory Concentration: MIC) & i 4w HHEH KL EE (Mutant
Prevention Concentration: MPC) o [ & ik 14 33 413sk (Mutant Selection Window: MSW) & I3, BRGER I (2 351
PR ZROWMSELEKNE 2D, £z, MEEHREIC X 2RE D 2 I3 EREEREC X 29870 58k 4 288712
LD EMEST D ENAMSENT VWS, 5T Bacterial dormancy & %\ % Bacterial persistence & 5b N 5 B4 %
YIEBIELRT O —2 L LTHEH SN TS, MK & ) DI EAIMER I, oL g3 L oMEMERIC X )RR -
PEL - (RiGZ DR LT 5L E XA H5N 5.

AR T, 2P E RO ERERERR TH 5 M LERE 2 H00, 1w F — WA BRSPS o#IE R IC o v
TEZ5HEEHIT, RRMAEDDEZEREEEZRL, EOX)ICERIARBIRENTH L OPIZOWTIHRRD.
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AL =YtEIF—
6 FENDT -2 EEICH T ZEMFMZEEE (SPIO %53) ¥ AT

Wik WL dk A
g - hEY -V 5 —

824 M HARER4 (2014 #HE) ICBWT, KFEEDORA Y — b2 548 2 MEE T TONEZ A4 SP1O Bl E
EOTFIEDLET, v FarkIF—L L TREIFTHEN. 2011 FE3 HORAARKELICE L THM D202
SHL, METEEEEICFVROVEBREICHY 2B 27— Y EROT7 v F 2 7 HE - FRICEHL TR — L
T ARHFEILSPIO DTN D LT, 2013 4205 6 4EMfkGE LIVEAE 9 FIS#T L7z, #0533 CTIL B H HEHE,
TG ATFALAIWVAY v TZIZDNONOFERTHICH L TRELRHLERS D728 MEERDL I EICTINNAEZ
PR L, PO FMICBINT 5 L)1k -o7. 2L T, ARFEFITUH, 34FM (2013 ~2015) THRTOFETH -
7oA, B O OMWEZICL D EZRFFEEL LT018EF T T A2 LIl -7z FkFEEO HEIIELE L
HARL LR TR OFEMN % 7 — % Y OFREHEI R L, FBCENZLZ L35 274 VAT v 7120 T
2 PR OBNE 2 HET A2 L Thorz. 0, FAEIMGH DI OEM, BRA S v 78 30 Bk L
TL 7 F ¥ —%AafTV, TORICHEENN—T 4 ZHEBILVOPLZEOTE. TORE, B RFEFETIIREL
B A % v 7 ORI LB FMHAIEML, HBEEDRBIZT =7 VIZBWTHER T ERbNI. B kFHETIE
BHROBEWBEUNOIFHN THITV, 7= VBIF D AFEITEHT LI L & o7 86 MFHHER (2016) 12
A Yy 7EEPEMERICHE N, F7r—EHIICEEARRELZ IS 2 sk, 2 LT, BYUEOMITERT T
LEYTOFREDLOIZ, ERMEOF 7y PHFAAETHESINRZ, I, EETVCHHLAOEEHIKE (HE S,
AREFERFT—F7 VOERIESHEBINL ) I h o7 REROE SHE (2018) 121E SPIO /NI AREFHEAFAT
REFEEFPLEEN, SPIO & L CTHHME M OB SINMERE O R 72 EEETH S L oz, REFEOERKD L 9 —
OOEEL LT, HAEEOREETOER, FEiEddh o7z, 30 4EH (1989) IZHIFE SN, ARIFTIZBLEI M 2R
el s LT WL EBEESERMICEEMEIN LR, TOREPENNATHREINTE . TORTEAIREE, 7
ANy B RIEMER - SHSHRAVEL 4 AAO-HNS THe FHE S #d% 512 & ) $751:2° Simple underlay myringoplasty SUM
& LT 2007 4E7A 5 2017 4F F Tlife 11 B OHF #HACKE Trbh722 L TH 5. HWHOFHHTIET 1 7Y Vo
iKEDRE, HFK 74 7Y VIO SIFEEPER L. 20747 ) YHIOMESRRTENE, KRED [R5
ET 78 —=rT7 - 70 —] LWHIREDEEENCB T A2 EM P EROERIED THIR LW EFEIEE N SHo
HETIFB L7407 UM L7225, BHoOmREER 7 4 7Y OB AZEZBHRTHY, KEOT—F 12
BUOLERPMEEND.,

4t%, SPIO OZIRD b LT, HELA OG5, Bz X5 - RISBIEFH, BSEREFM 2 oL TcT—% »
FEEZHRSEENZ, AFEOERPEIZET L EEbNS. 206 EMTMEMOERBERIIBELRY, 565
SIEMLD HWATOEROEN R &AL —AIATZ 5D T, &I, SPIO DXED D LI2T7—% » TOH HINEER - A
SHENEL OB G TOLBOEE % T 5.

6 EMH 8 MO ARFHIE TR 225 HOFM 247 - 72, dFMIZ YU HORRITED, 6 M S MOFFEIIBMENT/ 154D
Pz fe3 (BN, Bobems, prigid e, o AR (EEEER), #aisff (Cbisdkn), masE 1 GRICTEERR),
IARBA: CERERILATFEY -2y y—), IR #% ER), fOE—8 <Y 7y FER), WK C]
R, BHEEA (AR, s (REEKR), ke R 58 (BARIK), BEEbL KR, RHE T GARIK),
HNZERE (Do), B% 3 Bk A (e - hEY =Yy sy —). ®&EBIC, 6 EMAHEEZY.OME CEIICY
F— b LT 72 EERE SRR AR A SPIO OFFH AR, SR ENCHBICFRATHE, -4t F—0HA
DY RSN B/ BREZE, SPIO HERO®H:, ZLT, SHAL—vtIF—L LTHEEOREEZS 2 THW
KAMFBE R RICEEBR L P E 5.
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LS1-1 FrFartiFr—1
FHTAEMIE > X7 L ORBEYE (F—77 1) OBRFMICHT 5 ERAZER

ik B
AR R AR A BE PR R FERF SR R Gl e B S G} B SR A LB 27200

HRFM OB RIEFH ORIENIEICELH Th - 2RO TH2 o BhdGEZ By L L7 R~ & 428
L, SLIEREFMANELELTETVS.

HOBIENRMHNE 2L LI R I T AL SMONTEBY, T [EmEBEDPOEL 2D E, Hik
DBREE 20, RATHICES | LR LTS, 19 B LOFERFMIE, BIEO R &Rk biko Bz
YIE - $HRAM T T/, $4bb, W. Wilde DR YIFEE, Schwartze D L2 HEI AT (Simple Mastoidectomy)
DI EME, “Macewen D =" THI SN T 5 W. Macewen DFLZEHIFAMAZT SN 5.

HE 8% AT 19 #4212 Helmholtz 25 H 4 Y ¥ — 7 v ZBAE L WS 2 L7-Z EAVKE CHEHBL TWw
5, TOZAHINTTIBWEMAMEO SNz S 512 20 IS A o TRAHEMSEOEA L R=3 1) YO RIC X
DERFMKE CHER L, HRFEMICHWO THMEEEH L0 AY 2 —F 0 hu) ¥ 27 ERKSF O Nylén
TH5bH. WIHRROEMSE % H\ 7225, FDOHMEOHRIE TH - 72 Holmgren 12 X O BIFEMH X T 5 Tl HSAMSE O
JEH & 7 BRI & OBURSEMSEAE A Sz, & 512, Békésy, Juers, Davis b O W HIZGFHEMB O G ICE D X,
1953 4E1C Wullstein 250 & TEEILHAN (Tympanoplasty) & W) ZFERE L. Z0%, SHICEDL T THER
BT D IEARFHNEZE D o> T,

1990 FEMRE LD 5, 12 L A LT RTOFMEMEE T B 517 ) BAVE B NBEE T HRL T4 (TEES) 2383 L7z,
TEES 3 BEZHREB L OZEORM~NOEREN T 72V — e L, @iEfE (high definition: HD) Mi{§ A7
ADOFEIZLY, W T CRE - MEEIATZ 2B R REUEZERNTELFMTH L. 25T, MHFLHA—DE=
¥ — % G A NBBEFMOKENRT ¥y VZINFE TOFMHSEMED Z N2 @D ITENT WS,

Zelnl, Al R 2 KA B T BEMSEE > A 7 2 ORBEYE 3, 4K 3D O EfEil 7 ¥ 7 VHEI{SIZ X 0 #fk=e i o
M A3 % B 2 D RSB T &, BERITFMO L) 2B L TFMICEL TS, T2, MEOHEICEWV7 55
WOKME=Y -2 BB oDNY FT v TH =% ) =D, MiEOREFERMICHKL TWb. E 512, TEES &
kI E L M—0E=y —2LGTH0A% 57, 3DMBELZLETELZ2DT, HEFEWKRT ¥ v IVIZTEES D h
REHENTNA.

HRFMOBENZD) Tho/o X I, B2k 5121, FAFIHO%  OFEMRHAM DM DS LEET
HbH. THMHEME Y AT LOREMTH S ORBEYE (F—774) OBLZHIZLY, 4%, HRETPHIED X HITH
BELTWPHfFsEons.
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Mo L ) EHb SNz HRMAEI C TR HBMERIC A R4 b & LT, RICH B & COIKRTMIC
BOTHEEMREBCTHIRL v 22 0Z X ALLEN R L, MTEOERENRICLDEEHITONG. $2, WM A%
DRHDE=Z =% MHHT 27208 EILOBELZZ L3 v, 512, BT RFEEDH UMb i A% LE ¢
ELHIIHEMICOENTZEESRZE. DATONULIZE DN V ZAREHPEAREL L), FL—E Y 7Lt sh
7o FARRICIIARALE, FOh, NBIBIZE 42 WREET, FANRMICIZERAIZD FEX -2 a v OE=Y —EAD
F—N—F TEEIZEBERERFECr - a VY AT ALY, TN ERERE LTRELT L —2 AN —IZO%H
LU ERHSTWS., —HT, HAF - T—AEEZF—ORE, TAT2T72LELTSHR 3D BEADEND
VR, T2 =500 R EWMEROYRLOMTFHOE= 5 — 0B 2 5 0, SHPYEOY 4 AHRZ0F
FCRHERERLRY, TR -RELZFTNERS R VED EEEET LS. T2, S D < T TP HBEMEE B
bHHDOTHY, BIHEHRIEICBT 2 NHEOREZ BT 2 0Tidsw.

ORBEYE % 4K/3D Tl HAMREE T, THTHBEMSE & FREOMSREL 2o THBY, 7 A TREHIVNAL - iR S
NTWAE, 4K B{EOREME 203720, 55 MO RME=F —ZFHWE., TAT 2 TIZOWTHEMKE MHHTE
3D B D 3 CICEN CERIE AR  BlgE - BIETRLZ DO TH 5.

W ORERREIZOWTIE, YR CTIIEEZ A THEOIEHICKRE L-E= % —DREMIZ ORBEYE Ak% i X,
ZIHOMMCVBHBEDOFILANT — L2 MIELTH AT ZREL TS, BEHAICHNHE L LEIELTFEY— v
U A BE T 5. BRI T S~ 2T & % 5. TEES 12T ) 18 E £ 0 o B ekl h %, B4k
JEZL ER B CHMEE T TIT) TRTOERFMITRE 2D, FLZEHIMZ L) H R A THNEFAH, S HEE
TR B ReAty, M DE A A A, SHERIRILIESS 22 L2 S b, FRICIEKTFAC, wih (GEBEE) S ThH (N
SABHAR - SEEIRERE) 2 SHIBES 235 7% &, BAMEE T TIEIMTE D H 72 0 B 2 (R 32 B v S L5 PITRIEIC B W T,
RS TIRIE D IR RSB TORIEN T REE 22 5. F72, KW TO 4K OB S EMGBETOTMTH b, HHK
BRI DR, FPHEF T BHNFEICL VBO THLWHE 252 LN TE 5.

A+t IF—TiZ, ORBEYE HIZ & 2 Filimig 23R L, ZOF M & o 2%, ko FmkiconwT s
mzs.

AKIDGSA »FE=-2—
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I— ¥ —A4CT (CBCT) (&#A & FI#ERIC X il 2 B L€ kot X #kiti 2% (Flat panel detector, FPD) % ]
WCY 7P VERET A, 2070, RIRISHEE SNz X2 EBEER R HETHRBT 2RO~ VF A 5
A A CT LHART, BBREPD LR OKED/NULDTHETH S, 72, FPD OAFMALICHE VIR OE b 1) L &R
7R NVOMBRERL LV TETCELFMOMEHMELFSTHSD. D7, CBCT X Office base D WiEE®E & L
THwHND & L BT, TFITFME TR I TE 2BE CBCT b SN Tw5b. CBCT ik X MOEELIC X
) AXDI=D, A NTAMNMRENMEL, ZORBERIFIKI Y T A MTHLZKRIBAMKICHERL TV LrL, H
B TIECT Z V256, BOREBZMT L2 A%, ZORPMEIIZ DI v, #iZ, 3> 7R My
AR N 720DV F AT A ACT EURTERET —F 7 7 7 bAHIIL W E W) FEM B o T b,

bivbiug, BFt CBCT % 2015 4EIZEA L TUE, 200 Bl WEHEFAHESMICHWTE 2. A€ F—Tlk, #
DOIEREF % W DM L7z,

INFTHERDZCHCIZOBPANTHEFMTOEMOMETH 5. #H O N TN FAHHES Tl ko Mz CBCT
& [AIRE IS BRI R B E SR A O F HOMERIZH VWS Z LA TE % (Yamamoto et al. Otol Neurotol, 2019). AT
NEHFMICBWTHFICAE R ZEMIEML ~ N7 Y BETIEEBOMES FE LI W IPL R IP3 & KO o5
P& Z K < DR, Common cavity % EONE GBI TH 5. 514, BT & OwY) 2 3f AR R #Y) 7 AN
BEIZOWTOMAIET > T, TR ATHED T =5 =X = FEMICRPE WY =L R b EEZ LN
5.

ANTHE TSNS, EHRMBETICT 7 IFTME2T IS, AN ORENOREZHERTLILHTES.
BIE DRHIE RIE SN THER D Y DREOEGE, HBEIVFAS54ACT 2 HWHEEFAFETH- 7.

T2, BRERERPHRICBILTFMHFESr =3 a v Y AF20L VA ML= 3 YIZBHR CBCT 2 HlVWT\W5.
Surface registration X D 1IEfE72 L T A b L —3 3 YAYI[ gL 415 marker-based registration Tix P4 T H LT IZ < —
H—Z R TCT2IELDL, PHETOLIY AL =Y a3y I Ty—A =20 T TBLLLEXDH Y,
T ECTCOMIIY—H—DMEDOTNRREILECIEHRL VAN L= a VICKEEZ &L 4. ZORES % ik
9 5% 7:%®, Bone-mounted fiducial marker & FHIN 2 FICEHE Y — 7 —ZMDIAAZY FY LTI —F V7 &4T5720)
FTEHEDRBRENT VLD, ZOREIMHETO CT o i 2 — ERPTMBO Tl 2475 LE D 5. FTxld, KEY
BB, T EREBHIA N (M BE 4 1 Bone-mounted fiducial marker 3¢ ® L C, AR L TH S i%E L7-IEM 0K
S O~ — A — L BN CBCT IC L 2217\, TOFFLIA N L =Y a v &fToTnh, ZHIZED, i
WM OHEME DR Ly DOEELLFEXr =Y a VY ATFADL YA ML= 3 UL o TV 5.
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Cochlear Implantation: Pushing the Envelope

George B. Wanna
New York Eye and Ear and Beth Israel of Mount Sinai, USA

The past two decades have witnessed an exponential increase of cochlear implant surgeries around the world. Despite
advances in technology and surgical techniques, outcomes are very variable among patients. Many factors are
responsible for this discrepancy, however, minimizing trauma and preserving intracochlear structure have been shown
to have a major positive impact on hearing outcome and preserving residual hearing which allows for better hearing in
complex listening environments. Our understanding of many important factors and advancements in electrode design
and programming has allowed us to push the envelope and expand the indication for non-conventional candidates such
as single sided deafness, children younger than one year old and patients with significant residual hearing. Data about
the impact of electrode design and surgical approaches on hearing outcome will be presented and we will discuss the
predictive factors for short and long term hearing preservation. Also, we will review the single sided deafness patients’
data and review what we have learned from them about sound localization and sound quality. Finally we will discuss our
challenges. What can we do to improve access and quality of life as it relates to performance beyond hearing—can our
cochlear implant patients lead “normal” lives? And what do cochlear implant recipients actually hear? If we understand
the limitations of sound quality, maybe we can more effectively work toward improvements and finally be able to predict
what might be possible in the future. Could these devices be smaller? Do we need an external piece? Do we need a
magnet? Are there better materials for the “innards”? How do we better market to the hearing loss community?
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WfToTWwbE, HHETATETMED [THhIEToTLE) | BEICLTEBRT 5. UHETIE, HMERGHE
subspecialty & L CHRME 2 BN L 722 FEM A LT 2-3 FREE KRB CTEI% L, S 2 & 0 HR T4l
DI Z R T & V) BHE R Z o TV B, HEIBE 8IEIC 15 KO TEMO PAREZHY L, ZoOmER
EEBTICHTE 7.

EBEFOREIZY-), COEFEMICL B LTHRELTWANAE, [HEHOZWESH] [ThSHLWHE] TTFL
WHHEFAEE | [l 7 X— 2] T30 $RIROBEIB ] [ 2 X AEMOME | [ET2ERLTHS | 22 THE. F09H
AT, L VRIBOBIEIC R - 720E, HTOTFILTE2RAKOHEIE [ZORIIH LEHNIbIL RG] HICH D & IE
LTwb., TOBEOIRETHEHML TWa L, [FsW 2@ 2NEEoNE] Tha, [Fml ik, M) w
ZORHRLHEE A D S 2 & T [HRIZ] TWOOBII ] EHIFRIEENTTL 20T %L, FORIMT [HizwiE
FIAIRIE T2 ] 2 F 2, TOMHEZRBIICRICITL, Lw)ZETHD. HAHMED 3 RITOMHFI AR %
VEB S TH H Z L 3D BAALD, [Tl td 2% 2 )] PEETH LI L 2@l L CFROIREL21T>Twa.

WHIXIFEAEOERICB W CHEMET M EIAL LTWs. [H2WHEF | [IELWAEE] [EY 2 X — 2] T
HARDTDITIE, BEEAL K, W2 SRENBEICEN R OBEMERIRELAEEALTVL LK LTS, £
—F—OWBE, PSR, BHELEELRETHE. KT vFartIF—Tid, EBEOPHETMA, MEESEHER
FAHFER 2R L, BEMEE T E T B0 2 PATREIZ O W TR 72w,
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UEE TN TV 2 BRI ORIZ B2 BN IZfTbN L. S, SEANORELV—FTHY, Thiddib
BRI, TR 2 SR 2. BMERALET B RIS LT, SBRRMHAE B L ORGSR Z IO L 728 S e
A 2 AT 9 A5, BRED O OB FHRI LA O B NERIEIE ESELE 2 SO FFNTT) &R TH L. 7
ZeWERHIBICB L Tld, 2 OFEECD 2 b 5 TR OELMMTRL PN L ERIEZHO RN s, B Lkdh
H 0 UTIBEHIAICAT D 2o, SRE S AV C, BB T T O SR BAEA W 2 55 3B S BRI 5 5.

BRMEVEr H IS L Tid, AAEALIR ) 2 S Bk B B O BRI 2 T B S YIB LA L 721k, FLHEEE S & 58
E9%. AAHERED 7 I, FUIVICE BHIBRICT RS, AR Z L 2% HEHEREPSEEEZCEFBL WY
SIS EERIE S e, M HORGIS ZaAF U 12 BE 2 A AV OB R B2 8 & OB PR Bk OV b @ 2 LRI 3 % (A
HERIBRFLZEIE ) . FLBRIEASFL S B I IR L TV 2 55 I B B 1, ROV BB 2 (L EGE
HIBRFLZE R . BRI 22013 & A EOIERI T, BREFENZ L Lilo i HIC TH o2l mohs.

EAEDY—7 4 2 A2 S, NEENEHECDY LT —7 7 = X4 7T OREFAPEMLTWE. ZRIHLTH
HENTORIVEER 7 70— F 12 & O RIK T IOV 8 S B ARG BRI 2 61T T & 2. SRS IR BERR R, 5
HVEER B KO B8 ORI B, #EESS RIS 2 ~ 3mm OV SIS THIRERESBISTE 2 L9 1282l
Rz HIER Y 5.

HEWNHRIEIERET 70— F I LAk <, — i TR 2 NEHPIIR SN S, 20720, BN oS
BRI X WM OLR P LEL %5, RO THRHBEESIE L TEY, &7 —2MHioREE, MERIZERDT v 7
T DL s, TS ORMIIHIN O BMFHREICINNE &2 5. ZOLOHFHENTOFMIIE, WhEZRR
DIRETT — LMD TE T 4 — X288 A HEY & Bbh b,
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RIS 5. HEOTEPH RORBE LTIE, 1) ERomH RITH§ 2 RIEMIGHR (DRSS, SRv)B, S ~ —
TR E S ICIRPUE, 2) Bk ASH EE, 3) B - BT, 4) FARECIEGE, 5) SPHEOWREMELSDH Y,
RIS ERE L 0. EBOBIKTIE, I VAT YRFE, EEAEEE, PHEE, #ELtkoBIEhER, K
HEVEPH %, SRORETRIELERNE, FERERMEH K, ANCA BN &M H % (OMAAV) ISEMB T 5. L3I KIER
FMEGE (GPA), AFEEERMEZ FMAE RMEWIFNERE (EGPA), 7 LV —tk&k, SEXNWE, FERRER BERZ &0
BICHETL2LEND L. WP H LIS LR Z SR, R L IRR St OME, TR7 LV ¥ — 000k B &
WZOWTHERL T 5.

VAT YRFEOHEBIFEE T 2 — T HBEBLREEAT O, FORGHITDONENEEF 2 —7Hh 5O HEhHi4e
CHEIELZWEAD L L, WML EFEIGREYND 5. hWHIESO b T ERMREEI AT 255050,
House-Brackmann % grade IV ~ VI, HIJE{ETld 40 miii € 20 MU T FMREONLE LTw5. FiiohkL
L3, BHIARRINE 2 S22 h 3 4 72 o B 2 8 L 2 oIz By 5.

ANRBIMEPHEROWERTE LTI 7 LVX RS RBEIRIES, 77/ 4 FEE, § EES e GHEEE
W, REAEE SUICHE . WAEYEPH R TIIEEIEAT I FEET b B 72 0 BN R E 3 L 7R A Rk
T A & RAFIITRIC S BP0 U COBIN R G 2 & LR R IS B R IE I HE R T 250 b & 5. S RIERE T
WHREEDR Z 2 &AW MVES BT, B meRm, FHENAIHEL RTHE CHET 5. LS & LB EED
I B TP SNEAFRAE L P2 OISR & FEARREATE VIR TR AL L 42 5.

RFERERMETR H R CUIE, KIHO “ pHIFRE IR T 2B M P H R T 3 BmE %" 22 L, /hE
H (1) Z2bRomEEER#R, (2) HEECHEDMZ &, A7 04 FEGUAOERICHPIE, (3) &40 Ho
G0 (4) BEOLGIO 4THH T2 O Eall/z 38 A ISR L 5. GFERIRMZERTE R EGPA % RN 3 5 L%
D B . IFIRERVER] S S8 | AR ERVE TP 28 % A 0F L T\ 2 & AFERER LRI SIS 95 0 36 5 M55 306 D IR R & 72 5.
FEPUE, FESRN IgE OFFE, Hik L F ~ 1o Charcot—Leyden 5 2SR LN A A0 H 5. HRAENHERI
FHOGEHCIPIETH Y, HEEAETT 2 LFEOK T2 R0 5. BEHEEZ 50% 12600 6% 25 E 25, ElE
TIDEALZ BO TG IR ICHE U722 A 7 0 A4 Fliiihd 2 W IZ SV ARESLEE b, NTNE 2 M3
LHELHLH. PHIIZEREKZE, AF Y, DNA, ¥4 Mh A v, WFEEERER &N, PURIFRN IgE 25 ETH 0,
PHE MR ERIZT I HEH DD EEZONL. HWREOMEE L TIE, VY ==, LTATuA{ FHk, WHHRZE,
PlHsRS, av b a—9— L LTHENANO M) 7 A 7 0 VERIEA, SEEHATOAL FE ofab)y
ZREEPHE, v X% IV HI ZRBEDPEE, Th2 94 A 4 Y HESE, HPGD2/TXA2 FEHLIE, 3 (%),
BT 2 — THERY X5V HH, PR G D B A ERERVER BRI ER R B RAEBEL TV B A9
FIARE S PR L, RSN B 2 WAL CHAEIR IS E 3 5. BRI O 58 X e % A
P L T 2 85 4 121 Bt IgE $4K omalizumab, #T IL-5 $i /& mepolizumab, ¥t IL-5 5 % #K HT /& Benralizumab, #i
IL-4R a $1F dupulimab 25 B 5. Pt IgE Pufkméid: TIZSEM 2 2 72584 L, Pt IL-5 o CId s et 5
BB HOENL. PLIL-4R a Pk dupulimab X IL-4R a $H%EH T 5 1L-4 ZHAEB L O IL-13 LEFRIHEH T 525, i
& IgE, Il Eotaxin-3 25949 % 72O inaEIUE & L ClIfFE 5. ANCA BEINE KM H % (OMAAV) DG4,
%SG RV IFIERE (GPA), WFMRERMEZ J6 & KW FERE (EGPA) IS LT, £h£h, HiCD20 Hifk
rituximab, $t IL-5 $i4& mepolizumab b PRI E 72 > TW A, ZUE 7 LV ¥ — R 50 B B o A0 T34 Tk
DOV KA TORM AR E LG D EEL 42 5.
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The Electro-Neural Interface:
Perimodiolar Electrodes in Cochlear Implantation

Blake C Papsin
The Hospital for Sick Children, Toronto, Canada

The only part of the cochlear implant which directly connects the electrical stimulation of the implant to the
physiologic structure is the electrode. The interaction between device and tissue, the electro-neural interface, initiates
the process the results in perception. The electro-neural interface and the optimal characteristics of it are the subject of
this talk.

The choice of electrode and insertion technique are critical factors in achieving successful cochlear implantation and
each will be fully discussed. The comparison of objective and electrophysiologic outcomes informs about potential
differences between peri-modiolar and lateral wall electrodes. We have found that both lateral wall and perimodiolar
electrodes perform equally as they go more deeply into the cochleae. This observation is as a result of the normal
shrinking dimensions that occur with distance from the round window in the scala tympani.

In this presentation, the advantages and disadvantages of differing electrode arrays will be considered both from an
electrophysiologic and behavioural perspective. In addition they will be considered in the context of geno/phenotype,
anatomy and type of malformation. The proximity of the electrode array to the residual stimulable elements housed in
the modiolus has been shown to be associated with improved speech perception. Up until recently, the “cost” of using a
peri-modiolar and thicker electrode array was potentially losing the increasingly important residual hearing. Thinner,
more flexble electrodes inserted via the round window potentially provided both better likelihood of remaining in the
scala tympani and also of hearing preservation. The new electrode potentially provides the advantages of perimodiolar
position with the benefits of a flexible thin electrode. Early results show a high rate of positioning in scala tympani and
improved speech and language outcomes. The surgical technique for insertion will be reviewed.

Keywords: Cochlear Preservation, Electrode Design, Electrode Position
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— AL - IR A A ST L0, RIFFEAREOD LT - BY - N T L) BAEOZER YR
BYTLZELETY. SBEEARETIE, EEOZERE L TERBREYIF VARV Y, FfKNT & LTb-FGF (3
FEVERHESERUBARE N 1) IR L T L7z MBI LT, BUREDARRIEF ICHAE LR T WM TH 5 L v ) fith 2 I
F 2, FEOHINEIRE 2 2 MKRE, AT BRI TSR %2 FA3 i, W CELET 5 W) ER S, Rikicdh
L O TG L2 X 5 72D 2 O trigger & L TEHBEHEILBOFHEAMLEZITVE Lz, T X DB EZ1Tb %
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STFUVARVIVERM%E 747 VHITHE - BEL, ZESCESOXV 2 XBIFR2HEREZ %2 F L2 HALE
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SRR, TESR O ST AN 2 B I AT & IIRARIIC R 2 23 KRR OH L WIEE T, X ) EH
NOREDP LN L L, HREMTERS LWHEHEENEONL I LIWCEHLET. £3, ZoBEOTIEL L%
BHELEDIESAHBICER L CWALEELwERVET,

143



45 29 AR HFE SR AT S paE (2019)

LS8 SoFartI;r—8
VITOM® 3D 4}138% % Fi\\ /- Heads-up Ear Surgery

FH EE
MOZATBOEN IR R AR BRI IE  H SRR - SRRV R E - WH Pl > & —

BB T IS BV TIIEIR L v X2l LTl 2 A5 2 L2 5720, HEICKE, 6, SoMELZEZ 523 TET,
AHARTHEAD S DR TOFMIREL L ENL. D720, MHEOHEHMOWES;, MEBEDO) A7 I 52 LGS T
w5 (1,2,3,4,5). THIIH LT, WS, AMEELZHWAEFMMEIE= S — RIS LB SN AR L e 256 Tt hin s,
E= 8 — LOMEEE 7255 OF4i 1 heads-up surgery & MHENTE Y, BHMEEFMO XL 5 ICHIRL v ZITHRM 2 s h
LT R, LOBEREBETTMEITH) ZLDMEETH S (1,4,5). heads-up surgery (& Lk DU < FE 7% LT O TS HELC
BAHIEZFTHEADTFDEI LT NV TFT—=VAHLTWES, =y — LICH U S AR 2 2l {R U 2 179 & & AH3n]
BECTHD, THITKDIFEOMRE LM L MIHEE W RO TR L2179 L bWRETHD (6). FoFMAY v 7, FABIH
HEHELFMBHEE R 223 TEL720 (7), HELLAHTHS.

VAEERTFMICBE VTS, CROBMBET R oW Z THRE LA2TFMARESC Y7 FLTETBY, AHSEEEZHW
heads-up surgery 2MERMICHIELfTONE L) o TE 72, —J, EERMBEOTFMH 3D FMASEABAZE S, IREF it
BB O T B WIS ENED TV 5. 3D AMIEE % W 72 AT B W CTHirE 13 3D IREE 2 2T IRT o= % — 125 L
X125 3D W% % 755 heads-up position TTMAYTZ 5. HEFMICBVWTY, 5% 3D IMISIZAM 2Ty — v %
T ENHIfFEND (5).

HEIE, 20184 % ) 3D AMIEEY A7 L D—DTH S VITOM® 3D ¥ A7 4 (KARL STORZ #1) % HEFAMICH VTV 5.
WWNE, mastoid KL A& R0 H BLERIEAE B K L CH Y BIFLZZHI B 2 47 9 BRIC O A& VITOM® 3D ¥ A7 A &ML T/
75, 2019 4E X D I AT H FAl, FEFLZER9BE IR AT FAR X VITOM® 3D ¥ A7 AHM T > Twd., AeIF—I2B 0T
1 3D AMHEEE T AT L PR DL & D, BV T AR NS L 3D FMEE % H 72 heads-up surgery D ¥ AT A%
#$ % L L HIZ, VITOM® 3D ¥ A 7 & & A7 BRFH O FEBRO SO TFRBE & 323 5.
3D SRR T F1lT, ARETFM, BEHEETFHOEV

3D AR T FAIINBR T M E MARICE= Y — 2 A0 OFMTH 50, WHERILTOL) ZRICBVTEVDEDH S.
3D ST Tt O AR X DA D ) FA751% 3D BifRTH 525, WHE T T ol @eE AR I ) NS ) Fir
BiX 2D TH 5. FAMHGE T FMIMFERIESTEETH 525, WHE TN IR FCTPMERIEZITH LEND 5.

3D FMEE T Al & BIMEE T TR IS oW Cid, Bluofii, F#E23D THH I &, MFRIEFMATRETH % HIZONT
BRLCTHSE. Lo, BESETMIIERL Y X2 L TRZ 252 Re50FMIC% 2010 LT, 3D ABIEETFAMILn I
DE=ZY =% WO DOFMTH 5720 3D AR T MBI 2 75 OB 10 & M O 7 & BRI BEMEE T Pl & B 5.
D LoR#EE 25 L, TEROBEMEEFM EFP L -FMEREL VT ) I v 7 AWIC X ) ENL7: heads-up position T ]
L 9% 3DAMBLERIE, BHRFMICBVWCIER AN RTFNTFRELLEEZD.

Heads-up ERFii> X7 L4

B AT % Heads-up HEFFAHT & R 7 413 3D ML & FEPENHLEE D 2 O 0 visualization system & Y HERL S LT % 75,
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BOV Y7 EV 2= V% 1RO T —IZHERLTHI LTS, SDABIED LAIIWHEEN AT~y FOT 70 7Y a vd—
T I LKD) E=Z Y — RICH DG % 3D AMREE 2 SINHEEN, B L RFANEY YA TE S, 3D MG, NS
DY BT MM 6 BIIETH B0, BAEVICY—ALVAIBITTE .
3D $HRER TR RAREG A IC K S ERF
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3D S {REREIRIC & 3 BERFM
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L o AT FHMIIATRETS 5.
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4. FETF—3 a3 VIZCTOL T A YT —2 3 YREZRITCHMBEOREEN S UL, BRI, WES FHTIETF
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X, FELRLTHLTFINTE 5.
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Relationship Between Cochlear Implant Electrode Positioning
and Hearing Outcomes

Alejandro Rivas
Department of Otolaryngology — Head and Neck Surgery,
Vanderbilt University Medical Center, USA

BACKGROUND: Postoperative imaging studies by numerous groups have revealed that final cochlear implant (CI)
electrode position impacts audiological outcomes with scalar location consistently shown to be a significant factor.
Modiolar proximity has been less extensively studied, and findings regarding the effect of insertion depth have been
inconsistent.

METHODS: Using previously developed automated algorithms, we determined CI electrode position in an
Institutional Review Board-approved database of 220 CI ears. Generalized linear models (GLM) were used to analyze
the relationship between audiological outcomes and factors including age, duration of CI use, device type, and electrode
position.

RESULTS: For precurved arrays, GLM revealed that scalar position, modiolar proximity, base insertion depth, and
sex were significant factors for Consonant-Nucleus-Consonant (CNC) words (R=0.43, p<0.001, n=92 arrays), while
scalar position, modiolar proximity, age, and postlingual onset of deafness were significant for Bamford-Kawal-Bench
Sentences in Noise (BKB-SIN) (R=0.51, p<0.001, n=85) scores. Other factors were not significant in the final model
after controlling for these variables. For straight arrays, we found the insertion depth, postlingual deafness, and length
of CI use to be highly significant (R=0.47, p<0.001) factors for CNC words (91 arrays), while for BKB-SIN scores the
most significant (R=0.47, p<0.001) factors were insertion depth, younger age, and postlingual deafness (89 arrays).

CONCLUSION: Our results confirm the significance of electrode positioning in audiological outcomes. The most
significant positional predictors of outcome for precurved arrays were full scala tympani (ST) insertion and the modiolar
distance, while for the lateral wall arrays the depth of insertion was the most significant factor.
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MR, B, W, A, RER RO T L TREHADPD DRI 25D, ANV EFDT/L Y b
FEoTBLZEDPEETH L. bz 5 EMBEOHL S T/Ly MIBERTE L, AREE 13720 1R
ZWRTOTIERL, ORI TEHEYFITE. 29552 TOROD L) BRIBIENERIIRDL (®).

VBT H 525, THOETFVYINMAFAPDAY v M) INY ZHEEEZFRTRATENITENTDH 5.

148



45 29 MR HFHE SR XM S8k (2019)

LS12 5%
ZHMWE (AMR) 77> 3> 75 IlE I aMPERAE

Mmoo

== AN

AN S R R S B IGER} - SRS ARS R

SV E I H BIEER IS B VTR D — R R EPED—D2THh 5. T2, FLIEMNICEFIE§ 5 IR 25 R
THY, HRhRIEROUNE ERENEEE 2 5.

AR, EYHEICK T 2R IEE DO D ) HIZOWT, PR IEDOAEY) 2 i 238 50 & L 7 SEANH 8 o 54 7 3
s, EEHEICBWTRERREEE 2o TWA. AIITBWTIE, 2015 4E 5 A O FARER S I BT, A0
(AMR) ICB$570—=N)V - 727 ay - TP RINENZZZLIHETE, 2016 4 HITHDTHOT v a v
FUNBREENTVD., ZOLHDT, PUHEERICBOTIE, DEWZRER ] 2 [BELRBSAICRY |, [#EY) 2 L
T2 2 EAHERINTVE, AIRICBIF APHEMHTIEZ, =) YRERHEICHERET7 70 2R VRITHED
BN E WS EAUFHTH 0, FEFNHH S ISP S OB - BIEREITRD S5 Tw 5,

AR H RICHT 2 PRSI, 2006 £ HARF RS - HAVRNTH SRR 24y - HARH BREERHEGYE - =
TRYNVESIDNBEAMDERSETA FIA4 VRSN, MEEOMIEMFHIHERINTE L, $TIC4 DL
EDATHhI, BIFE 2018 A LR SN TWBE. Kb IF—TI&, HA FIA4 2 2ulIEHmME (AMR) 33
DL BEFHROBFIIOVWTHERS,

FEGBREIED L 1, A VAWERGE 7 AV ARG RS T A MR IR G IS X 5. i, BT A VA%
FAGE R LIPS A @I 7 <, AR IO SR EOBMIEMAIC BV TIE, 7 4 v AR
P2 YW 5 2 e AL 25, —T, EHEICBO TR EZ WIS 2 EARBEREE L Z v, At E
AT BPR BRI BT, EEEOMESEETH O, BIEFNIIH L CTPTHEE S 27 b HEGRRZ 1T %
AT ENIHEE 2L, —F, PEFELUETIETEF YD) VARSI RINE L L EEIEENERSNL L DI, &
WIPEWEHAAL v F 2179, SR E RIS T 2R SEAEHIE S N E TOEHRILICT 2 HE#N S, TUR SO #IEH
MICHED L, HEL - FIEIL SR WIRBRIRIEN L iEi S oo b 5. MRILDOY 22 7 7 7 ¥ —0iFli 217w, ) A
277 08— EHTAGERIBROATy TT v TR EETH. T2, GBI X AHEHOEEIRIC X 2 REORE
#1719

PEDZ EHs, FHMmME (AMR) 727 Y3y 7J VIS XAMHEROEBREE 272548, 74V A Egeh
5 IR R RS~ D HEEE R 7 Z24b 22 b B &Y (infectious phase) # T LI L EEL 5. Sk HLIC
LT ) WIERBYIESHIER INL I LICL ), BECHEFRG 272032 L4, TRHEORMEIEMH % K
BHEE, PIRHERBEOEN - BN RSEERZIT) N EIND.

149



45 29 AR HFE SR AT S paE (2019)

LS13 ZoFart&3IF—13
A Z T — ViR DERFEREE—hEMEEEIC KX 2 PEMESREE O IC—

AR H S
B IR SR

A ST — VIR, H, HPEE RS MRt T WRIEE D KT NERET, ZomEBIENY) v oNKETH S
AT = VIRDERILD T WRAEM OEE & R OBBT T SN D, FIEMICIE 7% B RKEE R HIF 22 & H
WwWHNL, AR BAICIE, RIBEREAT oA FEMFHESNG. —), BETFHZHWE L THRIOERETIE,
e, PRAEMTRIE, YVRHK - TTERSREROEIIEEI T DT & 2. mEIEREE, PRAENTREE S SR - ATERSRERL
HEREROBPENE ST 28 LWRBRERERETDH L. 40, 2018 4 9 HICHINER S /- HNEZEE IS X %
RHAERREEZ 20 TA ST — VOB EIEHE 23T 5

BB RH & MO TS L72d1d, >KIE @ Sajjadi & Paparella TH 5. 51k A == — VREERHNI KT AEHT
VT XA % Lancet sk lCHiG L7z, ZO7 0T X LTI, WAEERE (KA 754 FRFRIEE 50 v 2485
JRICEE) % 3-6 7 Hilkkt LT ORI D - 72354, RIZ Meniett® G217 N 5. Meniett® 3F ¥ % H )
FTHME VAR EEETH ), TNz HV7RE L P REEN Y Vo BRI, 7 7~ 4 ¥ VEENEA
HIE AL WA, SRR IC e A U THTh LB, Meniett {BH BRI THIFEIVR T = — THIAM DL ETH Y, Z
NHED T WEERDH LD TT 2 —THADLS 4 HETO FOUYEDS L WGP EMERES G EI NS,

KIFTIE, AT — WIRBIEA A KT 4 > 2011 FERIC A = T — VIRAREERIR & U TS IEES WO TS S 7z
KIE & R E LR, N S 3ERIT, SBINRTERRERIEM 2 b, KRB RHEEL S L, AR
ENGWHEIITROBIRNED &) BB 2 BIRETH 5. 4B, KEOBRWRIRE & OV, RIS
RHIEREAT O, FEOFEZENEADPEIN TV RVWETH 5.

RIFTORHENMERREE, Meniett® O AA 2000 4EWH, B~ v ¥ — IO R HIIE BHE~OGH 25 2007 46 &
) BlG S 7z, Watanabe et al. 12X ) 2 =T — U5 & BEEVEN Y ¥ SRIEIR$ % 12 7 H O EFEDR ISR~ v 3 —
D& Meniett® TR TH 5 Z LM I N7z, 2012 SERFREES [HLEM I RIS HE ] 02tk
/ML R, 2o — AT H B TR E A 2B S, 2014 4~ 2015 E I IBERATEP 2
KETITbNTz, 2017 AR HINEREE TR HERRE, PHIEZE % o2 EINE G L 2018 4F ISR S vz

FEHNMEEROERICH 72> TlE, HAD T WPEEREES OB IR ARSI > THRE RS OMEE, HEA
RARoOBEFLFHMLC, HErE8 LI, 2ok, ABEREZEZFCFEL, BHAETOIWLNVE 5 E
REEEAN, FliR3€ 2. BEHERIH 12 3¢, AMERBEORBNG, Bhkd, RERE EOHE DHIFT
TR SRR BIEH O A 4 % SR 5

FIEMEHTEEC L E, PEIMEBEO PRI, HARD F PR S5 O GH R ek e JL e i L
TR 1 FEEO H P FEME % BERT O A P RIERM L R L TO F R HINT 5 2 & THHiT 5. #
s (D F VR =0) OBAERICES 2L MR LI EMEERES TS 25, —F, SGEF 2 3BESGE (O
FVRE=1~80) DHEAITIE, EHRICELITELIZ24 » AMBREPERTE, AL EI3E/ (OFTWREK=81
~) OEAIE, FEHMEBREZHRIEL TAZZ—WIRBIETA N4 VIO &, ROBRENEEETH LN v %
FE B U R0 S AN i E BR R AR SR A & WA 3 .

HE, EHIEZEE 2 AW IR BRI ARD R E A A BN EE IRt TIF) 2 8 T
TREEMRZHEET LI ENWMRETH S, 5k, BRI 2 EMERBESIES ST 52 e 5.

150



45 29 MR HFHE SR XM S8k (2019)

LS14-1 SoFarteIir—14
HAMPHEROZHOR A > & ANCABEMERMEFERX (OMAAV) DiRRE

HH HE
FRRFARFBE R R G UER H SRR - SRSV 200

FHZITH RINER SR CIED ) SNIREATH 2205, PR EEYE, #RF 2 —7HE LR EOEHE OB
EHEDO P H KA T H. MRSA 20K E L-PURBEMERIC X 2P H R, M H %% &3 &Gk iE T,
O ERZ E 727 28R I KOTSRS, FFEREMERIEIC L 2P HRDIFIED ER T L LEBH L. IV AT
U CRSENE, WFERERMETRE 25, 2 L CIEAEMINMEN T S, SR EIC Wz o 72 ANCA BN M B %
(OMAAV) H&Ehs. WHOHERTYUE L 2 WERETEROZIICE L TIE, ZhoHoR~E2SHIS, FRAD
i E & O 2 TENZH 2 ED TV LEDND 5.

ANCA B I35 4Pk i B S i3 Bl ep BRI Piik (ANCA) O LA Z 0 o4 e L, #4705 E1E ) IS L5
& AN R MR S D G B 2 S5 & T AMBRICE 2HH R TH 5. LI KRR 22 & 04 &P
BROERE LTHIEL, i, BEELEIZLIHID, Ihozttbhwliddb bl v, Fokn, HEE
DATHFIBWATREL 225 L 912, HARERES2OBWAESREI N, ZCX ), #TEoFERIKT
MDY, IME ANCA, FHBLHAR ZHIAERRME 2 BRI 25 72 & ORHER DAL L w3 id 1 B H G TH
DA 3 S, OMAAV LI TEX 5 L9127,

ANCA B3 I 5 2% Tl M % ANCA %%, MIldNE % CTH % MPO (myeloperoxidase) %° PR3 (proteinase 3) 7 &
ANCA O IRPUFICAE ST 5 2 LIS L T, GFPEROBR Z2EWALISTHFLE SN, 4 M A ORFEELEZ A L CTmE
WMl AREST S L EZONTEL (ANCA— A b h A V¥ =7 TV AF). H4ETIE, ANCA IZ X 2 4FdhEko#
R 05 MACICIE, YA b A ORE AN 2 TR RIS - 5 v 7 (neutrophil extracellular traps: NETs) DJE
BAFE D 595 2 LW S AL o TE 7z (NETs—ANCA EFES). OMAAV Tld, FZAMLZEAL VD, Thb
DRENEG L TVBEEEZ SN TWAS.

151



45 29 AR HFE SR AT S paE (2019)

LS14-2 SoFatI;F— 14
HAMPERDAEE

wHH A
HIGEFIR S S Wz ZERRE > ¥ —  HRIEGER:

RIS A MEm b H A, MBS BB, PR 2R & T A MM R, MR EE aL AT
YPSRE, AFRERME 28, ANCA BAIMAE S H 57 &0 5. 7 TH ANCA B M seterh H 498, JHFHIKE
BiZIIHERE D AEAT, WG PRICEDY, MMM PH R TR H RO, D S BICE 2 I » THiR L
HEGRETH 5.

MR H o —2 & LT ANCA IS 2V B ROBEDIE CHONAIZONT, HEMHGER SR, hF
5 EHEIRTHIE L 72 LR R NIEHAG SN2 K ) 1274 ) BIF 282 72 EAEM B A TETwah. ANCA B
ERMEPHREZE S, REIHPREORRD R S NIHER &2 #5855 5 & [ 13X ANCA B I e B 5 i34
FTLARTE RO TIE? ] LombE L9124k o72. ANCA Bl AS DS TR LB R HNCZI S, 1k
BEOSBAUG S N B —TJ5 T, ANCA HURMIREYES] TIZRBHNICIE R 2 2 LI OMImAEN S Z L 03d b, F72, FHEALL
WS BERY,  SEREEIHIRD: & AR L C— RIS A3 L R MR E ORI R S Th, REIAICHEEANE
TTLRIBREA 7 04 FREEMHZEONE - 202 e L, EYORERLHGROIEIHET 2IEHD H 5.

ANCA B M4 PP H 282 s, BHFRTHEE, S OIS S IMAE W3 ERE (EGPA) Db L%
& BUFREVE H A 7 B2 O W TER 23R L 223 5 IRRIEIC O W TR 5.

152



%5 29 M HARF R AR RS FAEE S EE (2019)
Dr.BABADXT 4 HIVf AL —2 33—

EFEA 7 A MEEZRRL, BEETFNA A M ERERSEHLHIC

5y ok
W LR AWM EFE R Y ) =y 7 idEes

ZACH AR RER DS FHA 7 A P2 fid SEICHEEZRZ TV AIHIIRE S TYWENZERN, $hbbitL
TA zxg%a‘m@ﬁ%‘&bm L, b9 —l iﬁﬂ‘}ﬂ’)&?&l ThbbA4 A M EHERICETE#RZ-T
WwhprZeT

ZOEIF—TIL, Filif I A MEHOLRWEMZBRL, CNEEPL T BLALRYL "4 FAMEHZ L
MTEL L), THRELLZVWERSTWS.

FEHmTIEIET, ?ﬁ@@%ﬁ‘*& L"Cﬁiﬁ% - AR E R A Al A2 51 L CIEL .

ZDHOIZL) WEEDOR 2) BADHEATAINORET =FEETLH.

I TIEEBYEMEEOT s =y 2 LT Oy F U 7HE  BEICEAHEE Qb= 75— a v
BEOEEDOREY, BXUOWIICK AHEEZEET L. O, QofigErllAadbes I L ThRE, BITE, IR
OEK, MEREDOFAMEORRPHEL s, FBETEE2RIT 501G &R EET 7 & O Fiiiés B 2 fiH
FTHZLLEMTHS., oL, HAOHMAZHET AL L THAOHAME L RIATE .

JOHME & LT, W20 2wz 4 o A M LRk s HwThiigETHEnLT 5.

%H'Eig? $%TM’F}: LT, WM OATA FERRRBETHIRTITTI IRy v F, HE E0r L TIEA I X+

e LCIaL.

T4 52 99
1. FEAER
A BATE (IR 2 RBT A HAM
1) #EEoOIsH - HEh 2 ol (= PFRIET) IC&bETIOFITmh - THi <.
2) RAXKHT S :
AL DIHIEIREB AR <, RMSED KON THL KL - 77— a Y HE
-/\4’ 4k %:‘hﬂ<
WIROBAT X, PRI S RO MO FMEZ BT 2 Ny F o 7k
ﬂ?ﬁ %ﬁﬁ%i‘m% . EmEfC, Pt REIHMIETUREIRBTE 5.
RO AMBE R EFRT A EIW - Wi o R ; =3 oin
B. 20fn5rr=v s
1) WARBHIIERZRT-OICERZHOT LoD L2248 <. AR RO 0 I 2 FEBT 572012,
TV =Y FTHL.
2) WARFIIWMEISFE ST 22T oMM Tid e, MHEHEEEFEL TSI L2 RETS.
3) A LA LM MoRE L ORI T EMZHIT L. COTXHOEICL DIFALZEREOZEMAY
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Academic Writing

: The Human Face of Your Research
b1 - DEEER

AX &E< 726D 10 DFEHI

Ron Read
Human Global Communications Co., Ltd.

FEIRS Y 22 AL FERE a2 BT 2 2 L3, WIEBE L LCoF v ) 72uiESE, HMSHICBT 25z &m0 5 E
THiO THETTY.

COT—=rvay 7R, ETMREEZERE L, EiEm Oz E 7200t 3+ —T7.
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EVIH S NIGEEIEMZ2 DT, TATIv I 7474 Y7 ORRNGRHMITEZEAD, PIH2ALTH TSIz
%, [k L& 10 RFEHI 12filih £ 9.

L E < L 2o 10 KJEHI]

Keep your sentences short!

Favor active voice to passive voice

Keep the main verb early

Be careful to connect different ideas clearly

Use prepositions accurately

Avoid trite/overused expressions that might seem trendy
Avoid “Mombusho-type” universal errors

Avoid using long embedded expressions in the middle of sentences
Use the power of paragraphs

Use a neutral, professional, calm tone in your writing

rnm

I N N N

,_.
e

X DB S N WETER SR E S B L 912, BRI THEEW R/ oy 28I L 4. EHOMTHHET S 2
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IR TITONE T2, BHLLKZ VT THMLR T, VA=Y IPETFRLTTHERLKRTY. Thd bk
X e T 5, FEEGENORRZRE LT 27, EOITSM72Z3 v,
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TAMGHEEATHY, TORBIIMERZMN) HOREMRBELEZEZ SN TS, Cogan FEMERE Tl B AEFT P i 4] &
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W 12 HEPLE & RIS H 20 $eh5- 2 /MkEi 3 5. TP PURIZEREZ L IR T L2 WwWEEa28d D 3 Lo
RN Z ML L 222, RPR TIHEMEZHET SH. RPR 8ELUT I TORLTHERHNEEL TS, WHHEETI,
WHEED72DIZ3 r AU EDO R T 04 FRMBEGPAMTH L LSS H A, AE B 1 0 38 171 5 i
BT, PIBRHICHNEMESEZ B, MEFNREZIT) 2 & TRIICBHITRTH 72, R=v Y v, A57uAf MG
WX DI IEeEE L, RPR SKTHEAICH 5. 2010 AELIRE, Mm@ BUIB @iz s v, 5%, WHHERRES] b 1
myaLyPHEINED, HELTETLEEDbDN.
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FG2-2 NOTOEREZEYy 3> 2
MRI #REOERFICEAL 7-2aMZEMHTED 3 4]

AR e, A Mh—, Bre ROR, R &, Rk B B SRR WH T
RBLEERI R A B SR - BESHER AV

[ZUDIZ] TETIEZ0T AT E VI BCRESRED MRI DA SN 5 X 91245 TE7. MRI THEU 5 ES I
S A A VORI X > THEU B, O MRIASH 725 FTEHTISH LTI, R T4 B X 5 25 E Sppop sk
TORBIZEH LTS FHEENATSNTWS EIE V. 4 A3 4 13 MRI RO BRE (SH K L 7= 20 5 28k
EEZ LN 3BIZREEL7-0T, XEWEEZIMATHET 5.

GEF] fEs 11 73 BT, BENFHEEREDO MRI (3.0 7 A5) B2 O4AFEEZ HE L, BMRE CF S
%3872, MRI# 2 » H0SH L7222 IEARZE TH o 72 fEhl 213 73 BT, M2 cw 42 2 70
4 FIC & 205, BEMERESSEO MRT (3.0 7 2 F) WfTRHPICHEE TH - 2 EHFOHROMELY HE L%
O, B TR ORI E 2D . FOBATOA FIZX AHBRET - 2P EDIEIAETH o 72, fiE 3
13 78 T, BAERIEAO MRI (3.0 7 A7) HELOAHBFBEZHEL, WOMECHEREHELROZ. =
DB, KOAREREZ L TWz X704 FIZX BTV, KEITIREREE 4 » HCLEL SO F cig L7z
[#£%2] 100 ~ 120dBA FEFE DBRATT IS0~ BRF IR X h, 2RISR 2SBEE S N 2 wiE 2 S B & v )
MRI WA IR 25 1RG5 IC R A L b D ) BB 2 R T EENTHICH L. T2, 307250
MRI Tl 1.5 7 AT D MRI X ) b HMICEN 0 2/HD, Lz >T3.0TATONPEENKE LS. SRR
L723BliwIndEimETcHY, 3.0 7 A5 D MRI zZEfrEED S OWIETH - 72720, MRIA S 725 LSS
X 2AVES AR & S L, RSB ORI B W T, ERMEEEEICHE LT AT a A FIEZ AT A%, 2
FTLORYT b TIERL, Shb 3 Fd 2 BlIEEATRAE Lz, S B2 X 238 Tl S h A B,
TRV ETH L EEZ S, UBETIEIMRI OEGENKE L THRSAY FRVYOEHEZIToTWDEA, TN OHM
FHTRPERKE LTARTHT, By PR OM 2R8Il HT52 LT, WL X732 0WEEE TRy
FERTEELIEDNTESL. $72307AF9DOMRIIE 1.5 57 A5 D MRI & R LS LANVAE WD, FRHEDS
EETHL, WEHME, FEMEMEIAETHL%S, 307 A5 TiE%L, 1.557AFDO MRI ZHWED0HW\E

2 5.
fiE 512
MRIgI] MRIZE H

Sl 1)38.0dB (547i%) Sl 1)50.0dB (543iK)
A (Hz) R (Hz)
g (1252505001000 2,000 4,000 8,000 Ly 25250500 1,000 2,000 4,000 8,000
=10 -10
0 0
10 10 |
-
20 “9(3 )(-j\ 20 \5'?\\ 5
B 30 B 30 X
11 40 5 40 4
.4 AN ¥ 50 N 3
b :
60 \CJ )(j ¥ 1 60 \)Q,_h - X.;"’X“
(dB)70 (dB)70 ?%”
80 %0
90 90
1040 100
110 110
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FG2-3 NOTOEREZEYy 3> 2
ERMHEEC (T AVEHEREICLIEEETE L BERBOIE

LIRS/t R 72 SIS URNI £ 2 G R S i
EtA N = R e ST A AT ] e s L £

[H1]

RO FHEBET AN T I L CEkc 2MEDND 5%, EBICED X D BER % —KEFREER CHET
RELDOD, ZLTED L) BIER % ABETRE 2 S RIEEEBE AT REDICEH L QI EAEN 2R P 2w, 22T
Gllbivbiud, TREHRERE TH 2 USRS NEREHE L L CQHEE T ERNO S 5, [HEISHBAIITO
— KRR TRA LN ZF OB YFEZICHNINABE] &, [HAITTTHEEE ST S Mk AKHH S -3
W TR 2 T o 72, BiE % [—RIESFSBE CHETRE LW S N8, B8 %2 [EREREBEAHATRE &
HBr s8] 22, BEFREEFIGEZ ZNZRILEL, EHERICBOTHREEEESED X )12 S,
FOHBERAE D) oo TV B e HE L7z
(5]

IFRAE MET 2012 4 S 2018 FEDO IS, AVEIREHIEE U C AR L7ER O 5 B, BEmRiEE, SR
ER T WS, BRAEVEERIE A SO N DR 2 Bz 74 B (B 41 61, L3361 ThHoriz EFRUEB RIS AR
L., 6 HETF ¥4 2% VY 5mg/day & ) #liigi%x 52 17-72. 2055, WHEEZ A TO —EBREETRAON
7IEBIHY 9 Kk 19 B, AT TIHHE LT LT LR CTOHET 5 Kt & o 7 EBIS 55 BITH - 72 fFHn, B, FE
POYRITOABET TOHE, ABMIE, WD), PIZWEEOEGERE, MBREDR, BEHTE, dEE s
FoOOFWv, HEOFRZRLEIME, FRWE, BEREYIEOMAEOAEICE L CMAtH ClBmReE Lz, £k, SBE,S
YECTOART TOHE, ABEIM, WZEED, SGEE, BG5S L Tld Mann—Whitney @ U Mg %, 4Ei#,
PER, O F v, HEOFHZRLEMT, R, REREREOMAOHMIZE L T x2 MELIT-> TREFANIT 21T -
72, 351, AT TOMENE L EFMN, UBAHAE o2 L ThREE217- 72
k]

WG 2 A TC O — EHHEE CTRRA SN E AL THERZITHh T LR TS 2 it & o om0 &

BRI L-E A, BFEMEET, ERISED S LR CHEMNIBE TOH, ©FWRERBOEIHEOEEGIZOV
THELZED. 2% 0, URPPEEECIITESREE & B LT, EEMIEIIZE L, BRMG T ToHBudHE L
DIV EBRIFEOAIRIE o 72, B, Bk, BEoLLGH, AR, FBLEiiE, REREESEo®s
WCOWTIEHHAEEZRD R - 72 AEREICB 28SRGS E ORI 23.4 dB, SEEROFIYMHIX
61.2%, ERIEBI O EE1Z42.1%, FWIREIES O E A1 15.8%, EEREG OH A1 15.8%, ANZ5EH O EH A 1X
26.3% THo7z. ZTHUIH LT, HEHEBMESGEEOFHMEIE 23.3 dB, SGEREOTIMEIL 68.2%, HRIEF O 4
13 21.8%, FHWRIEER OEAEIE 23.6%, BIEIEFOEH A 30.9%, NEEFOE A 23.6% TH -7z, 2 B THE
NYGEE L YGERIITEBAZ RO LD o7z, IRUER & FIRIE L 726 2 A b8 72 8 % EIE B & ANEER % &bt
B 2N TS S, AEEZEDLDPo7 (p=0.35). WATTOURIIEF AT O AL FEGREENRTED
7L F=v1or30mg b L <IE20mg 25 OMWiEIx 52510 Bl CTRO L -7z HEMIMOPREIZ4 HTho72 4
B E o 2N, T L | 2596, THEAL] %6 B, [HEEEEEE] 222 61, TR 2526TH o 7.
[l s

Slbivbiug, ZRIEFEMTH 2 YRR S NEREHIEE U CEBE 2 2RO 9 B, WHEIREAIC
D—REFAERE T S N2 BE L WD S U \ARIE S 7B TR 247 o 72, GBI 2VEWRERI R,
FVRPERIE 2 AP L TV A PR ZER TR S Bliik TIT 9 & ) I SN LB H - 7275, FEldEs
R 2 B THEEN RV L2572,
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FG2-4 NOTOEREZEYy 3> 2
BOTEILEGCFOREENV 7> MPREAE L TEDONE
HMEED 1 RZR

A B!, AMEERE—RR Y mR WL M BRI B e ok EME?
VBT AT BOE N S B RO R R v v — T RIIER,
SPOTATBOE NENL R BB R v 5 —  BRRIESE R v v — TSP EATIE

[iFCDIZ] et B (2 I E B HE TS DFNA67 O K 2T & L € OSBPL2 I F-28HiGF EhTwb. K
BZT-OREEN) 7 ¥ b ERFFORROWEIT F 724 %729, ClinGen Hearing Loss Gene Curation Expert Panel
(ClinGen HL GCEP) TIIABEIR T DR EIZ T & L COFFliiE Moderate IZ0 I N T D, ABIEFHI—-FF 5
Oxysterol Binding Protein Like 2(OSBPL2) i, K4 ZMlaN 7 vt 2 IZH 53 2 IREM &5 /37 H TdH % OSBP
family ®—2>TdH 5. OSBPL2 X 25- b FOF Y I L AT H— VKA L THIlEN I L A 57— ViR IRE R # o H
BICEG9 5. ~ 7 AWECIENA MR OV E EMIIC BT OSBP2 D E LI A BD 5 2 ENMEINTS
D, HEMBICBT 23 L A7 00— VLN VRERISEEZL5 25 L SbhTnb. BE] FEiE IS5 oK
WBThob. PFrERMEER ) —=27 (AABR) THfll& b pass DAFFRTH o 7285, 4 %D & RE R CHERE % 79 2
NBHENDH Y, HEORAH IS UBE~Z Sz, MEEMRA ST AR TS - 7225 ABR T & & 50dB
BREOHMMETH 7. MBROHEEZD, BECHEZSEBAROOND LD L THRIATHEOREEZ AL I,
BIATHRAEZIT) 2 &I ho/ [HR] B EPORRNEERL72E 25, 411K 23 Aoz 15 ADEEREF )
MaEINh HEEOS L0 7 ANTHIETFMELEBLZLIA, MWRRZLLOMBETH S 2 AxE5 A
OSBPL2 #{ZF D@L 727 L—2 Y7 XY T v MPREE SNz FESN723) 7~ Mid ClinGen Hearing Loss
Clinical Domain Working Group {2 & 5 ACMG Scoring {2}l ), pathogenic 723 7 » MI3F S, AFKROHED
JRIR & LCEbILz. AN T 2 N AERE S B Tl 20 CIHEMREE O ST s SR ER RS R 2 LB
D, PO THEREZ Fa4 S NN E I 2 S F BT T o7z, F72, FTAERA ) —= 0 VORI A TE
722 BITIE & DI AABR DF5 A  pass TH - 72 b DD, L BB HERE 2 3545 S W, £ ORICSBUIHIEAETT L Tk,
S OBIZFHREOMRERE X, 4 TIUHME SN TV ZENOKBLBE I LMEh Y V) v I &l [#
2] OSBPL2 Mz T\ 7~ b 2 RO 7-HIESR R, W TEAHATIHIERATIRRMEShTBY, &
TONY)T Y M TT7 V=AY 7 MZX 5 null variant Th -7z, (Xing G, etal. 2015 Mar, Thoenes M, et al. 2015
Feb 10, Wu N, et al. 2019 Mar 20) SHORRATREDHLNNY T ¥ M, NY T 2 b LV % I pathogenic
Tdh b, LHL, OSBPL2 #IAFIZMBIET L NV OFFiA Moderate Th %728, BURTIXEEIEDFEH & L TR
ZEEPLETH L. 5%, evidence BRAMEL Z LI X D RBIR T O EPEFHMANMET & L 23S 5.
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FG2-5 NOTOEREZEYy 3> 2

— RIS RICK T 2 AEIC & 2ESHHEEDRST
—EBAEBERE O 27 MIH T 31&5—

=i R ek sE ik B R K
CING DN S LA e

AX L)

R (WHO) 13, WEERBREOAA P4 U 2EEL, SHICRE2 JICIZBEREIC X 22 <
72 DIEFEE) “Make Listening Safe” #4THH L7z, SO X ) BT RBZB L 2 HEOFHNEH SN TE TV B,
EMNIZB TS EEO R EEL EOFFM L EET— 7 3Z L odBliIkcdh s (FiH, 2017).

SRR A, ARFETITOINTW S — LR 2 05 & L2 RBBESRE TaRERtE ey 227 b oF—
7% L ICBERE L MEOMMIIO SRE T o 7.

SSE RyiF:)

HGIZ 20 U EOBEARBXOEERTH Y, HELTIHANLBMEEZZEYEZE2IT>TWwb. 2011 EH0 5 2017
EFTOTaYV 2l MEBBINEEZBITONS E Lz, 2017 FE0WEZ %% 1078 %% b L 12 2016 VRN EHE L T
WRWEZZHEEINATWE 2052 % TS e L.

Wt I S B 2 MF RS X 2 58 L ~Y (0125 ~ 8kHz) B L UM &Y 12X 2 BEHFREOH
L L7

FEATIE B L RNATV, G RBEOAETHEEZ 2 FIHT, FlzEEE & UL EBairic T2 oER % M
L7
(R

FiIPEHE L, BERBOFETHS T %2 L TCHREEOMIEEY 2R Lz, BTl 4kHz 1B W TES H 0
TRABCFEDLXVOEALEA LN, LA L WHOREHETH 2 0.5, 1, 2, 4kHz O 4 HEEEE TIIAEE AR
D oz, LTI 4 B CERE D D HETITARICEN L AXVOEASA SN, E5IC22kHz THA R
RS L ROV OEALDA SN2, 4kHz TIEIAE A ERIZRO Lo 7.

(F5)

% DRATT HIEFMIE TN ELZ LTI & LTRSFBREIBTONTWS . AFERICBW T, 4 8%
P COMGT CIEZMEICB W QIS R E% & MO BMEATRIE SN2, BELL ECHRERBOFESHWE LD
NEZBWETIZZOREEIIEDO Lo 7. REOEFZRHETIE—HIERD 24.4%12 3, 4, 6kHz ® notch 25A L7z &
WEENTWD (Carroll YI, 2017). AW TIREEE T & oM 247, B 4kHz 1B W TRESRZDH ) O#ET
AR LNVOEALRA SN, BEFHEEL TV ZEIRIBI N,

5& 0.125 0.25 05 | 2 4 b 4=
kHz kHz kHz kHz kHz kHz kHz ]

BEERLL | 253dB  252dB  222dB 19948 23048 30.7dB- 37.8dB  23.94B

fliE T4 h
BN

BEEEERY MMBE 4048 218dB  20.0dR 24548 3494BJ 4004B 25.34B

e 0.125 0.25 05 1 2 4 8 JmE
kH= kHz kHz kHz kHz kHz kHz BES

BEERLGL | 257dB  257dB 237dB 19.3dB zt.de-I 224dB 33948 21.7dB
*®

HERY
Eh

HEERERY M6dB  268dB 2554B 21.1dB IJ.MEJ 488 36.14B ES.HdHJ
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FG2-6 NOTOEREZEYy 3> 2
BMRERICE 2AEANDHZEOST

A AE M RER, KR BN Ew, b ]
He R B SRR} - SEHSEIRAMEE, P HLK: PR AR

[FUD]ZEOBICBNT, BT HRIHEOBEWIRED 1 D TH S, %L OREPH R TIHMEHHEL 20 55
ZORTHRGHEY LIZLEBRT S, IhFE I, BEPFHFRICL Y NERENE 28N, EREDEIL SN L7,
BRI TH L. ChFToRFIcL L, TCREOREMENERSRKEL, WEKEIEEEL 5 2, fix
OFLE D REHIEOEVESLIERIEH 2 S E U TE CTELICHERENS ZRIXNL L2051 TEY, 20720/
BB T 2T ) RETHHL L OHE L HBH. —HT, NWEHEZGETA2HELAIETS. BUTHLONE
W O FEAMNC L —H PR B e T & R IR & U CRBE o438 & I3 2 HEDSIEME 2 FEI 3 & ShTwn
5. [HW] 22 crid, —MPEREEPEREE ORME & BHH o582 % 5+l L NENOFEIZ O W TG L7z
[ & k] xF503 2014 45 1 H~ 2018 4F- 12 H @ 5 RN YR CHEFAMT 2 17 - 72 B HRER 0 9 B, iH
OFHFRAAFIER TH Y, MnMEFEIMECTEZNE L TV ENE L. BMENHERETHL5EL, 4
PR OV BIIREE & RO TEPNIBRAY L7z, itk 2 A3 2 8H o 58, Bk, SyRs B0 2 20
TAEBNIBEAN L 72, JEBIEGE 67 81 (BT 31 61, Zctk 36 Bl), “FIERNT 40 % (7%~ 771) Tho7z. HKEON
FUSFLERIE DS 32 B, JEFLERIEADS 35 BICTdH o 72, FHERNE O NFUI AR SRR FLERIE A 26 ], SRREAIPIERE DS 4 61, G
KEBEERIEAS 2 BT - 72. 250Hz, 500Hz, 1000Hz, 2000Hz, 4000Hz Ol Hijfat 4 B & 47 i U B o5 BBl 7= %
FRFMEEE & L7z, AU TIREEEIREICBII AT AF Y ZIZIZABC I A Y VEZHWTWA,. [#ER] 4
JEBIZ BT 5, [HEAE o5 S5 M - /#5058 H] 13 10.5dB(250Hz), 10.2dB(500Hz), 9.6dB(1000Hz),
6.0dB(2000Hz), 4.9dB(4000Hz) T&H - 7. EEIEHICBVTHESEZ S o THUE OFEBMEN LA L Tw. B
JEVER 9 & IR BRIEEh H RIS AE L, AR A FARICE L 72 & &5, BEBREME T H 4 Tid 9.4dB(250Hz),
10.6dB(500Hz), 10.2dB(1000Hz), 6.9dB(2000Hz), 5.0dB(4000Hz), JF E ¥k ifi ¥ & H % T 1% 11.6dB(250Hz),
9.9dB(500Hz), 5.1dB(1000Hz), 6.0dB(2000Hz), 4.7dB(4000Hz) T&H - 72. &5 5 b EREFDOA & M4k
BICBWTHESEZ b o THRUEOBLERME EA L Twz, [#Z8] BB IZE/NNG OREH 5\ IZ kN 72 &
OFHRBIZEVELZ & 72T 2 EPAMONTW A, MHEHEROEEIIB 25 EBMEDME/L % Carhart R & O
B ERICBT 2 5EMEOFMICE L CIEEILETH L. TS EBT A BEhERINENRITTHE S
BLERIE M B e 0 B EE BN 208 L CREINISRGET LI 5 5.
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FG3-1 MO TOERFEZEYy3>3
firch(C e SRR 2 MRS Uk EEERIE #5386 /- 2 fEH

VAR B b SEME Y, e BT, BE BARIY =AU HeMEC BRb R
MO PRRRRY:  HBIGER, - BERERAVRE, I, CRBROE AR A R v v —

[IF U] SEFMBIGEEME L D oL, SR vy Bl E2ETTL2EH 3502 DEEEXHET 2R TH 5.
BRI T 7 I BT EOREFM AT BIE, 1 FEA LR THEENRELIT) Z LIk b0, FhihIC
B3 2BE0% K 7 b, ERICE > TiE, WEREOBERIENWLED 2D ICHRMREEZ UM S 2820w L
HY, MEOEREFEESMEL 252 L0H 5. FAHICERMREZ U LRI, MRoMisREEZWAET52LT
MR EARRE NS 2 520 72 2 JERI 2 #EBR L 72, [EBI 1] 61 et U2 o 10 4ELL Lai & Wil b B %% KA
LTBY, HRACEEEIHEIT L2 0/EZ2 %5 Lz, A biE, AEBEEhE RIS 2 B0 720458 %
WA SNz, ESEREM 2 iE7T L, AHOXEE)) (3455 AT 45.0dB 72 H4fif4 20.0dB ¥ T L7720, 9
PR BICAEBEEAM 2 617 L7z, EHOT4NIE, HHRTYIH 2 S RV EE IS S ST 3¢ B % jifT L7z, #hHE
SRR AR 5 L L OV ERBE A I L CW BT, AESEMRZUN L7225, 77 I 80 LIS E LKE a2
5O L THFEMEDOR A2 FL2WAELTENERT L. AHEOTMTYH, IV BMIZS M 3¢ B % Hifr L7z,
EH & ABICHVEERREZHIB L TV ABICHSERMR 2 WM Lz, SREA»SMA LZBHERIEZ BRI Lz BIg,
WEINASTZT7TIFOLICEEL, A ETLTOMEBEICERMREZRE LT, SUkE TR ZTo72. W
H & PArIc iRzt 2 0w L7228, S olinz 7 1 70 T R4 Lz, AER IR E 25 <
FRATW2D, EHETM#H1IEIHH, GHTHMEZ 6 2HOSNT, HRPHEZEWHDZIT 5 & REAMENIC &
LAZEEHsH0D, HREEEEZHEMICIZEPRL Tz, BRI, WRICmi e b —BmKG & 7% o 7275,
EETMHE 1E72H, GETMHE 10 20 H OB TH -6dB, /7 -2dB & IEWHIPH £ THE L 22, [FER 2] 42 %k
RS 1AEMEL VAFHEZ HEL, B4 CHMESET L2208 E%2 %3 L. AEHLREDR W THEHNS
WAEN, URCHT 7 IFFEMEMHIT L. MBERTICEX M olESH Y, S 3 T2 T L2 1A
DOFME, HEREE 2T, BN T 7IGFMiE o2, MWHEBBEE 22 E L T EEEREZHIFALTWS
BRC, AR EYN L2, 770 Y EA MY IAY =2 A LOBIT, AEERARZ W RIISTCOELTOBHTIC
RLUTFMEHET L2, 1HHOFM S 2 FZICHBEEOMENS ), 2 BOLEFME24T- 72, 2 bl H O FAHj
DELKKERAETIIA -4dB, /£ -6dB L IEHHPHE 2o TH Y, WEBEHFERARZE LT, SROETHEZ
MEEVRFHAELTWDL MR IN. BENEHETLHE, T7TAYEANTAXY =D, FX7FOEMILHN
TBY, FEYAMZIFALTEMZ#ET Lz 2 HFM2S 7HERICHELAENISEL L2720, 3HHEOHH
T %4757, 3HEIHOFMETOBEKKERAETHA -4dB, A -6dB L IEHHPHTH b, MG SEZMEIEA -5 T
WA EDPHERIN, IBGELTCT 7TIETM e To72. 7708 EA MV IAXY—DBFXFEFERL SN TW 720,
WHLT, HLCTF 70 AP 2HFALTEMRT L [ER] SHEE8m LT, 26 S5 EEE R
DOBIFIIEC, SRMEZ UM LT\ 5b. JEEHEEED overhang § A&, S 2 408 CTHEE - 2% E L TR NEE
ATIBRC, BEER T CHIB L CHEFER 21T ) 2 L SUETH 575, HHEHEE EIBOBIH CIIBiR o H6 12 7E
BErETLEEZ LN PMPICEHEMREZUN L25EETH, Biimz o0 a3 52 LT, SERMENTAL
THRAARREA E T 2R D ), TRIWICHIZWE L TBL I EFET L EZ S5hiz 58P RATRI%
OWHEFEIROMZ R, BERREMAE, HPAEEOSEZAR O 2 MIIITV, hEH T & R R E oIz D
WCTHELR LR EIT> TV FETH 5.
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FG3-2 NOTOEREZtEYy>3> 3
BHIREMPERIC K ZEEEERKED 3 5

Wi e e BRRY ORE L R AL’
WRIBRGEREE Yy — HEVWAZHR, CHRREVEMRS B AER - S

(S]] HWZEIIBWT, 7 AV AT & g U ¢ H MmO 388 3 2 1342w, HKo
% ZBMETERNZ L, BHEIC X BRI E S s, Shifke s, BIREEPE RIS X 2 e
O3B ERBL -0 THEST S, DER] EF 1 : 86k TR - HAHEMMEIRNE @ X-12 F1CHEBREM T H %
W2 U CAVE BRI - S22 BB SRR A AT S 7z, PR % SRR RBIFTH o 72 X AR A3
PASHILL, MEEYE CT CHBEOHEN B DONA, RAOHLD H ) HALE 2 & TREMIIEE LCTwi, A
B2 r ABICHEMED F P HBE LBAARLE 2 o7z BUE  AAHE2 S LN, TR 5 BIRESL 2 720 72,
JRRIFE H I OO BT RRIE 2 2 7 13 MNJEE: T 32/40 1 CTdh o 724, FHBHIC 18 M & B L7z, B S 2 2 IR P HEFLAE IR 1
HDLh oz, MEWEOMAIZHEA X — VT 7 b, K 66.7dB(3 4k ) Tho72. MEEE CT T, =W, FLEWAIC
IR AT L CB Y, MRI CRIILHESRFE CRHES 22 L Tz, /MIPEEE O S, SERFOFRELCL
P D72 2 B E OB BHEED o Tz, IHHFERGE @ MEIIERN 3 » ARICFMIRELT- 72, BRI E
EER D S 8 TEER, KTFER & IREEMICITIT AT CHE B LTz, IR S il L TwWizas, SR IEEED % h o 7.
SHIRERAS XS RIBELTB D W dry Th o 72, Wik VRIS E L7225 IR D RIE L Tw 5. fER
2:80 % BMEET  AHETEREIRE AR L D APFHERLHREZM)EL T HEAMEEZ HE LER T3
HAEOAT a4 RN S5 b U3, HRUEEEHRRRM DS D NIEN 1 » HRRICUEHEN L o7z I
ERE  HEE, RENEEIVE SRS RICHF L HRE RO, BRI 713 1/40 ML EETH - 72, HliElE
IBAGAHE AT =77 b, £37.0dB TH o7z, O F WIERIT 2 o 72 AR O LI X KPR Z 520 72, S
CT T, B(=, A2 F 3 2 B FE R & K C O BN RS ORI 2 D 72, ENoG (&, IREA,, ITHih & 312 0.3%
EELBAEE R L, B - HHETRIEREITV, BIEY» SR 2 » HRBRICESEEEN & T L. FLERE
W EEENSAEN, 77IFRBICECERL, vIE, FXIFRERL TV KERCHEITMEO BN % R0
720 AMURE A ESLIZRRD e dr o 72, itk D ETMREIIFRA LT 5, ER 3 73 5% BYETHR - AEHTRB IR
WPREL D EHREHRDEL Tz, S50 &0%% 0 R BIRGEE 2235 Lz & 2 A8 H %% 564 S VR
FE SN T FPPERICEEIRE 2 A5 LB HISUYRHEN & o 72, AR @ B ESVE @ S IicnIFEL
Himz il BHEMHEA I 71X 21/40 B TH o7z, #ERIIMRAEIZS 31.0dB, EAT—VT 7 FThotz. BED
A& KRR o7z, WEE CT ©, BEN, MK EDTmM L TB Y, KT o B oms
O AMIREHEOEHIED RO BERE AR TAT O A FEPUEED B E T, BEE 25 HHIZIE
JRBEA 2713 38 SIS T L7z, SE 16 H H T ENoG 1%, WRIGHGAS 76%, HiA29% Th -7z, IR 3
HIBICH SN 217 > 72, BBREIE L= 2 S22 CIERE L Cw/z, FEIMEROH S 202 B HIZi0 20>
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MR SN Fhge oM, 77o—F 5 (HRIWHE BN - ML 21082 ENER LN o7
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~%K%§%ﬁ%mu@%@%#OWﬁ%@ﬁﬁbhéﬁ JRIH ST FEE R0 S R O JE BN ORT LT, IR O AEATF B LI
FMiz4T) 2L DA TH 5. HESR, MRBRHO-OIIIEEENC L 25— AERTIMET X 2R TOBRBELD
ZFELWVWEENRTEBY, WEREERIIESNS. #ﬁﬁﬁmf%hu WA RE 2 iR 1E 2. Al M HEREHRE Tl
Mg atH, MREBMORITIINETH D, KRERBE~NOBANEZ 272, L LAWREOHEMERETH D, Rl
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(H®y) 2~ MEMES (Ramsay Hunt SEFERE) (3T IS 7 4 )V A (VZV) D3RR &S L, Hist
ALL7ZBICRHIET A & EZ 6N TEBY, ZTOZEMIT LAVHES X OHARB OGRS, 2. BN ARIMRIE, 3. T, #
B, D F e EOH S IMAIFIERTH 5. HBFEMIZIE, Ny MEBEEICE) D FVIBRENICRESTL 220
FOMBEEZOBVWESATWS, LAL, Ny MEBERED ZPIIZERMERESYWE L7222 2hb b, Fn
PER L TVBIEBIZ RS 52 e 05H b, FZTHY MEBREICHE) O TV PRICOVTHIET L. Gi%e k)
2011 4F 2 A~ 2018 4 12 A £ T, HARER KA EHEE SIHER 228 L2y MEBERHFDOHI B, AT7uA F
KEFEE T 70NV E BRI EIT o 7212, 1VED RBISET& 7229 61 (531 18 4, 2Pk 11 4, “FI44FHs 59.8 %)
DL, DFEFVERD ISR (BB, 46, FHER 628K OFMHEEIEMAN RICOWTHRE L7
29 B4 BIAS BRI 2 i S LT\ 72, BRI ORI IL 40 BTG L, 14EDL FBIgE L7, BB R0 EIX
H A AR 2 O B HLHEIHE, BRI A 2 7 A 36 ML THIEERE DB oo 9 19 3L [ 58 B 2358 A7 L 72 WER & B &
L7z, OF 0 ERATIEO T VO HRIEIRSB L ORIME CCD 71 X F12 X ZIRIRIT RofRM 2 BE L2 ABShng
PCIRERSRAE (Fa Yy 757 A M) ZRfTLZ. A0) vy 27 A MIGEREEIC I AT —ha) vy 75 A M &
WiAT L7, R H I CHEE 2 20 720 Bl Cld, MSBEOMEICL s 7+ 0—%21To72. (BEE) N> MEBEREICBIT 55
MR OREAITEDFCOFEEBE L TALE, OFTVOHEDND - 7R TIXITITEE, EIERE D
WA a7 Kol T DFVOHROD > 2EFICBVTIZ T =50 v 7 5 A M2 XY B O3 E R
(CP) LWz, DFTVOHEDD - 7R TIE, BHOTEIET LI ENNEL LB SN (EE) N ME
RSB A HHMEREORKA T 7 LD FVOFEARE L7z, RO LD, 5 R 5 o B Rk A 2
TAMEL, 8 MAERAEIRE U CHERE S S SEBNC BV TH T VB VR T WEAAED Sz, &x oM TlE, ©
F VIR ST e BER & BT AR SN2 FHSIE, TV EEINY MEERDD B, B
CP MR HIEF DO T WIIRIEMBELEOEM FHICHEM L TR S 2 <, Ny MEBRBEO ® F v IRk
ETHDHEWELTWE. 5H S SIEM 2 B/ LG L7z,
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FG4-5 NOTOERZEZEY32 4

FffE X 17 & Electroneurography(ENoG) 55 # 7=
R ERE R MED T £

Bpr ROR, A M, MR Mg, FErh B BRI SR SR 3Eh wH T
RBCEERY RS T SRt - SSHARS R

[1ZUoIZ) BHEMFREIZER AT 10 HAH720 30 ~ 40 N, DAELIRT 4 5 A AIRET 5. AR
HOZ DREMA N L ARBDTRE L, MIEFBELDEPIIRKOMOFETH L. Z0izn, BEDOX ML AR
D7z DITHER PICHRE G B X O FHRTFMAEIT, @Y REELZHGEL 2 TER SR, — B Bell FiH O H
PRI 70%, FEAEE B OBY 2 EH T 0% L EDEE T 5 & SbN b, Hunt SEMREEEO HRERRITH 30%,
BERLTH 60% FREDEHEBHRICHT Y, Bell MREICHRTFRIIARTH S, & HITHREMDI M T 5 IR 2 3
ML OERDPTFHRELEATAI LR, HRICELTYH, MEORE ZBFICEHET 5 & & b2, EWMAETRT
WAEARTZ EDVNETH S, BRI O FERE B IR 5 5N IIMIR 40 SECE A2 A7) Y IHRER L
TBY, mOMELFFMETH L. F-HEMBEMREOTFHREEE L THV 2 BAEMENRED S B, FH5MHENMK
7% (ENoG) IR D BHEEOBH WHRETH 5. A2 7 OB L ENoG Iz BB LRMMT 2725, T ORMICTElEAA:
LaEE, FHRTFUMINGIENHD. F2T, SHFL1E, W 40 HiEICk B 237 & ENoGHE THROERE S
Wiki) L7z THiE+ 5. [HE] 6513 2011 45 1 A2 5 2018 4E 5 7 £ TO M KPR ER R4 B SIHEERE - B 5
VBN % 255 U 72 KRS B T AR RREE BT O ) B, BERFT AR MEARAE 2> &, Bell i, zoster sine herpete( UL F ZSH),
Hunt JEGERE & R H L, HHZ2BE) LD TE48461TH 5. BT OADL D 561, 5T oIS
] OBES 2 S IEBRAE L7z, ERI BT H M 227 B, ok 257 B, EERNE 6 ~ 93 (M58 %) TH o7z, A7 10
BUTRSEEME, 237 1280 E2ALMEL L. $-R8E8PRLEP- AT T2 REKRADT L L.
ENoG I338%EA 5 10 ~ 14 H THiAT L, IEHEIC X 2% ENoG & L7z, EHid, 227 38 Ml b oEpE bl b
ORI ILFEEB A 2 G L 72B e L7z, [RER] WERE 2 O 7 2% SRMBORERIE 270 ITH Y, ZD S5 B Bell K
13 181 BT, ENoG HEOHILEIZ 16.2%, HEEHN82% T »72. ZSH & 53 #IT, ENoG HOHILEIX 10.5%, A
WA 60% T - 72. Hunt FEMBEREE 36 BT, ENoG HO P YAEIX 5.8%, HHEA 69% Th -7z, HIERZ I 7
REMBEOFNE 214 BITH Y, Z0OH)BLIFEBE L -720E 1 BFOAT, FORERZITIZI2 5 THo72. FBIEk
1AEDREHE LIRR L W L725EBI T, ENoG HAY 10% UL EOFERNX 4 Bld > 72 ZF D 5 HEEIRANREE A 2 7 5% 38
WU ETH LN EEOWRNILFRLEE DD 5 72 O IR OFIM & 7 o 725ERNE 2 BIFFE L 72, ENoG iz N ZFh
31.3%, 36.7% &, WEFNOIEFID 30% L ETho72. INSDIEFTIZHENSBWDO )N Y AANTET VAR
WeEW) I Z D R O 2601k, ENoG TN EN 11.3%, 11.5%Th 7. [£5] REZ2 I 714
U RO IIZBEESFTEL 20N, ChENESPTTIIHE LTV A LD LRAKOMETH-72. T2
A OKE T ENoG A 30% UL EDFEFITD, VALY ORI AL TE TO R WA ISP ORI [ ES) 5
AT U 7B 2 ffERR 9 5 2 L AT & 72, Fihd © 13 ENoG A% 40 % Aiiii CH UL, HFEIT synkinesis & 58D 5 & i L
TWwhb. ENoG A 10% Ll Edh o Th, JRICZF DA 40% LT Th B A IIZEMOBBN 2 U N E YA AEIT) 2
ENEETHLEEZOND.
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FG4-6 NOTOEREZtEY 324
iPhone % A\ /-ERE##ZFRESE 77 7" OBF

AR, MG W, ME HEgr, ERAE, WD Sk BRSO OME, M RS
KL A OHFHITBE  H SRR

T - HO] BHE AR O G-I E D 5 b B IWME % B35 TRl 3 2 ZHIE B ) 5F 01 221 6 C B 2 2 BB EEA
ETHOVBREMIC I B EREPE T AMREEZNL LTS, FoREBMICEHEZIT O BICIZb T2 428 X 0 &b K
TR L T, FEEICOME S L EEDbNTWA. —F, BEINTEE LT, HEHENMERLH B
B, WGENIC X BEHMIEDNH L. L LSRN IRE SN, BXEHRNRETH SO THEHITESD
REZFML TSI TIEaw. 545 F TISHE SN2 WG & 2 5 MkE, oV AEEZ RS 201
FEENEMTRED VISR D72OICHERIEHSNE FTICIETE->TwAav, FEAMRRREZHICB W CHELER OREE
FREBM D OMME I CTE 2 HEOM I EELRPETH 5.

iPhone X LARE®D Apple DA< — 7 4 Y32 ORISR & L THAGEZ HWTWwWab. R aisks LT, ®im
HATH S OWIGIERIZTF TR, RIMEHENC X W EZ VAR L TOW L2 BB 5. ZORIY AT A
Ty 7720 TR LEBTRERZ EICHbA L I EEEEIE L, HONLHEOVEEED T — 71— 7 7V
BEDFMTEETH S, 502 ORREEE T C, BRI L CREN 2O cE 27 7)) 2% L T,
R RIS I~ oW fetk: % B L7z,

[751:] BGET /854 2 & LT iPhone XS Z /2. 77V BBEMATETE 2 1EHE L CIIEHER O 1220 fHO KA
YD 3WICZER TORERGMME VHEO KM O & 2 Z2 b LR TH L. I NHofFHIEVwINRS ) TV s 4
ATHLN, FRVEIZIZHWNIETE S, FHMOIMMOB X ORAKEZIIGL, AHOREKEZITH I & CHETm AR
WEFEMT 27 7Y BER Lz, BRI RZE LIRS O M 2 47, EEIEMNEB L O EX
LD EITo 7.

[#5 %] iPhone # 25 Z & THEICHOMERHE, HAOH X2 E8{bT5Z L2TX, MomElg:s OB DR
D72 FERELTHOUET S T TR T 7 X BT 21T, BEEB L2 2B 2 2 & TE 7.
[#a] 3 TICF A 2 E R LTV L 0BRSS TOEMIESTEBY, HEEBICESEHELOB X O
AHFEOWTELLRLIMIEB LT v 7 F—= "B ETIEH LD, ZOT7 72X DD IR OIRTE 2 BB I WD
THEFIT 5 2 LS BB TEX 5.

FE o il -

EHER
EMoihE S ohE D
79%T9
=] 106%

65%
] 68%
W s54%
O/ 97%

AR MEOREL

187



45 29 AR HFE SR AT S paE (2019)

FG5-1 NOHTOERESEtEYy3>5
BRI EEAEREEZ XL YA a7 S XAYHSERO—F)

WHOFSEL #R Kerc SRR OB Al B ORT O ORE W e, IR iz
TR LR B AR IR e I SRR - SHSEERALRL, PPN, UR T SIEER

EUDIZ A 37T AEGIE, MEOMIILLEHEEGERETETL2ENDH L. TO—2L LTHHEEND
B0, Gll= A 375 X< W 5&H O MBI 2 X 72 L7 ERl 2 R L 720 THis 3 4.

JEB 14 R BHRTAH S 0%8E, W E, BREAMELZ20ERZS L, AHERIURRO 0 E A L8
Wiz Lz GE1RRE). WMMHRZ 320, 48RS R R L — S A0E T 2 880, SIEisc&do
7o /o, BNIABEIT TR L, FINE#ESERICHEITE LTz, CRP 4.11 mg/dl & HKEMSRETH Y
KRR O ) 2, 2N X WA ELOBW © AR T CTRX 2g/ H O SiGHE L B Lz 3
H X 0 e AR (ML 20740 15) AYHBLL 27207 L K=y ¥ 100mg/ H £ b 10 H E#i SRS & 7 v
7Bl 750mg/ H7 HM NG 217> 72, ZOMICHEERIEIA SN Lh oz SN RAETE, HEE
42.5dB, &3 67.5dB, i 31.3dB, X 61.3dB (4 73{E) OREMWEHIARD-. T2, OFVERZED, I
AFEGEE D AR Z 2772 HemHIZ~A 27T A<Mk a b HmE (256 %) L HMHL, MKEHE%E
AZM500mg/ HIZZET L, NPT H A CSE LIRS MR L. LA L, AENMEMREIL 4 5 FETHMEL,
ENoG b ML T CTH o7z, HI5HHIERET 2D, BHICHBEEMEISHBL. 45 19% H 1234 10/40 15, A
4/40 15 ABEEMRMRE D E L T, XTME T A 277 ARSI 10240<f5ThHY), ~f a3 75X
TIEROBWICEY, MHXVEETL NV Oy TORBEBI o7 72, EWHERB IOV HERERIEE X
Z1 7 AORBTYE Lz2s, MRS EILASRAE L7z, S8R A A L 59 15dB LB U724, PR AR RR S X
436 8, /o4 HEUEIZZ UL 65 0 H IS BRI Al 2 17 L7z #igs 1 o AR cot 2 80, 4k
NEY B LTV 5.

ER A AT IARUPHRIEIBMICEL FCTHMEET LI LR, Z3ELBMIIEL LI EIL V. KIE
B3 K4 7 BGGE R IBE R & BV, WIS L 2R TIMEEZ WA I ICk Y~ 4 a7 5 XA~xhEEOEESH %
B2 EDTE, REFTIE, PHEZT TR IMMUMOES MRS X UMMM EZT & B2 L)y, kL
R KM MFERDFIERERFE 12DV CIIEIRER R REINE IR, MM X 2 MikEE %2 EOWME23H ) SOk 552
EIMZCHIET 5.
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FG5-2 NOTOEREEtEYy3>5
FSHBMERBEREEEZEZ SN 2 ER

T3 #HA, /J\Jll e
FOREARSE B GIEMER: - SHS R VR 00 B

FRAE A - B REBE  (neurovascular  compression  syndrome, BLF NVCS) &, /MiAs £ 01 & 2 M Al A3 £
DI & > THEHE S NERAFEREZF I SR T LW I REMETH 5. 1934515 Dandy 75 = U ORI & L
TW%‘JIII*"SEL%%?%”E:LK\_EC BED, BUECIR SRR DA, B, TIRARSE, B EToFTv, H
WOFKEE LTHHMEN TS, SEMEPF‘O)NVCS iiﬁl#ﬁ‘1fﬁ<$ﬁtbiﬁ%’}‘&b\t?ﬁb A 7 R AR HE <, e
VENTBRRERE IV, TOOBEOBITEBWT , BRI TAZ LB L. ShFkL L, OFnr IR
WCUR R ZH L, BOREGE, R, Wﬁﬂﬂ'lﬁ%ﬁﬁlb NVCS B, AN EV 5T LD SRR L
7o 2 BARL, SCEINE S EZMZ MG T 5.

FER) 1 0 74

BIWEE : DT & 0, ZAIEEEED ) EEH BRI TIEIX =2 — WO THE 7 + 1 —ShTwi. 270, B
HODE AN 5 £ 912740, HEIREEKTYEEZZ L7z
IEAETIA

FOETEOIMRAT © 0 e, VR, BENV - A IRIRIRARAT ¢ IRYRZ L head impulse test: 1IEH#. 45 8 ik NVCS
BEED, AN BV EEG LA, MRt F VIR L.

FEBI 2 ¢ 50 BRI
BURIE © BRSNS 70, ABgap & D70, ZOBOBNIREZLH Th -7 Lo Lo i
G, B b0k
DB
SRR |
VEL JEML SR - RBAHMRRRA

PO > ORNEEE, SEBIIET 5 b KA & > 7. 4 8 JHAIE NVCS ZBEV, A LA EE Y & feh
L7225, BIIEA LA, oFnE HICHEL.
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FG5-3 HHTOERESEEYy>a>5
MRI FHME (C THEFEREHASBEHOR Y >/ BHERE 2T 2 ER DS

b B AR B MR DRl W R SFEEOER]Y =T
Wl ERY HRMGRL, PR R E SRR

[iTCDIZ] WY ¥ RBEICHS A MRI GHMi 2 565 2 B, 21BN R OWN )V SPEIRFT R SEgE s b 2 &
WhHbH, INOOFRICET 2P R, HERHERE EONORBIIRLEAWHETH L. S0, BPHEN
R DOW) ¥ RPEPERIEBIOMET 2 T > 7O THET 5.
[Rf5e & J58:] 2013 4EAH 5 2018 4E D 5 4EMI U Bl T > 2SR BEEEAG H 1912 TN E 3% MRI % 1T L 72 896 A
1790 B & xf 4 & L7z, #iFHEJIMAE T 250 ~ 4000Hz OEFT L NV & lll%E L72. MRI X 3 7 A 5 SIEMENS #: %
Trio # H\>, A F Y =7 A 5HE 4 BRI ICHRE 2 AT L7z, BETREHE OFIC - THIE - Wi c B 2N v o3
KEED 7V — R OKMEZ L, BREKE FUAKE), %BERENERTORTROFELZFHGL /2. NY ¥ 239K
E@ﬁv FOFIEEEOREIT R BV, HIE TN Y SEICRT 2N 8BRS 3 50 1 £ TOR % IEH,
GD1FTOPZREKE 2501 2B 560%FWKEE SE L. WAETIET A4 2 RIVEOMEZ D 2wl
%*@&L W¢AEFSW B THIRE O 5] 2 TR K IE, W 245 TR > At RS TR Ol 2 HHKIE L B L7z HH - N
H - FEAMRORE EZBDLH, FHRNETNRS Ty v 74 <4 ¥ VSR E AT 56, MRI #ighits 3 » H LA
MFIEN A DA EGTH - 726, BIE N O MR B LR L 72,
[#5 5] 896 A 1790 Hih, 27 A 42 HIZHEPHE PRI O Y ¥ PRIt B2 58 72, RiEKEO NFRIZKNEZ L:
31H,ﬁﬁm@:6ﬁ,%%KE:SH,M¢*E@W%d*@&tnbﬁ,%Em@rwﬁ,%%mﬁzsﬁf%o
SEMRE L ANVIE 30 ~ 40dB BETH ), TEFELTOITVEHZ DI EERETH /2. 11 BTk
;:nﬁfﬁﬁr CHRAHENIBRERO Y SR R 2 R 72, —HIE & WG o liERE 27728 25,
— B D RE I B 25w W E R 2 R 7278, MBI oG B IRD Lo 7.
[#52] BPEHERIGRONY ¥ REERIZHEHEORVIT R TH D, WY Y RENBEELRTICED L2 EHEL, W
WEAZ RO 5N 720, BRI FZRIHEVIER S NS WHEELPEZEZ 5N b, BTOLMNEEZ N2 THE$5

7

REREBKEPD
AU > )\EEHLRR UTZPFRR
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FG5-4 NOTOEREEtEYy3>5

R NEFEBITEEOH EVEEHICE TS
BRENREEEMIRERROHS

Hwy iz, Pk W v SR, i B, Qe AL
AR TS - BESHERS MR

[iztwi]

PRAFBIEFICIKPI 2 R 9 HATE A = — VBB L, WY VBB SRR ORI o —2 & S b, AT
9 Clafiith 7 SEDOBIZETHI 80 % DIERI T T W IsEsea#Ifl, 30 % DIEFITHE) 10 dB U EOLEESALNTE
DGO A REDRE SN T WD, SEHEFRIIZRTEAREEIRN S & 2 25, N 2SRRI Tl R ERRE 2 BfF C &
HIENRAY Y NTHAH. HiEMBELIRAM %X E ARG 2 W3 2 AR EE AR (SVV) 23~ 10~30
BERATAFHIME SN TS, LaL, WY Y 3BEKMEO T AZEREDZLIC oW TRE S N idA o T
WhW, ZTT, RWFZEOHMIZNY v RFERRMBIEZ 0D T WREICB T 2 HAsERofEBzHET 2L &
L7z, T0:01lFKA D7 V—THB5 L5 7 H AR RE O M T % Head tilt SVV (HT-SVV) i L, itk
HINC X 28V E T L7
(5]

S RAT A B ERREMER BTN & 7S EEBIRUN & §ifT S 728 E A =2 — VB E 194 (B 124, L7 %)
L L7 WBRBIIIAMEOBRE 2 T3 L, EMICCRE2E7-. (ZREVENAKY EoMARERAS
KB 1 916-5)

XRFIWEG, Wik 1 H, Wite5 H, Mith8H, Wikl A5 HREEZEML . WEF BRI TREIZE
M L7-F FIRCHEI A BN D 5 WIXERICHEHF S &, AR LRECHIRL SVV 2l L7z, SRS R
3420~ 30 EREL L, B, 44, A, B, A, 4, BEVONEETENEN2 [, i 14 BiTo 7. SVV Ol
L, 7T v 7 R—=F, BEERH I -7V E o CTRUAOBEEREER L, dfE5rsay ra—I—2HwTli
Al 50 em (B L72E=% LI2T v ¥ A RERAE TR EN-AVEZ HREN 2 EEINICS b7, HEHiE
HERFIZA Y FETIZEERE L2 & o — IS THEBERAE 2 e S 7z, SVV Il # IEDfE & L 0.1 BEHALT
HHL, 6 WOHME%E M7z, HT-SVV (ZBA ARG 3 2 BEMESHRE O L (gain) 24101, FEMIoZh
ZFRIZOWTEN L7z, BRI XSO SVV D220 T BUSEHNE —Te R 0 00T 2 i, JETHI gain (20w
TR E IR E 50T 2 WV CTHGIE L, 2 EIEH 213 Bonferroni #: % /2. HEKIEIZS5 % & L7
[ 5]

SVV I3 4liRT 0.18 £1.67 FE, #i#k 1 H -1.78+4.03 &, #ift 5 H -2.38+2.29 &, #iitk 8 H -1.18%2.63 &, #lifk 1
A1 H -1.02+1.69 B CTHral & it 5 H O TH B R 2D bz, HT-SVV @ gain (Bl JEMTH) 34551 1.14/ 1.04,
Mr#e 1 H 1.12/1.09, #it% 5 H 1.10/ 1.16, #r#t 8 H 1.12/1.10, % 1 # H 1.12/ 1.03 TIEMHIC AL LR % 380,
MrHT & itk 5 HOBICAER2E=D00 5Nz, ZHAHIZRED Shikh o 7.

[£%2]

KREFGEDFER L DYV SFERIEA S 5 HERIZIEMHNC SVV 3 L 8 H MBI IR 13T 5 2 & 05bh o
7z. %7z, HT-SVV @ gain [Z2WTH KR 5 HRIZFHEMMWIC BT LA L. 2o e OBIREMRTH LN
YOSTERIMN TOMERICIZ AL H AR T Y NT Y A ZE L 5 SR INCHTEAMES A S NELEDPRIEES NS 2
ENEZ LN ZOBRIZBWTIEMMOBEEORRAREL Tnwb I e bRESN. T2, SVV ORI
%5 H®ET -2.38£229 FETH Y, BATHIZRIZ BT 5 AiEMELLIB i 2 O SVV Rk = IR S EARmIZ/NE <, WY
¥ S BEBRAN Tl O F B R EHE BT E 2 &0 ) A7 DR WIEEETH L LEZ S,
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FG5-5 NOHTOEREEEY a2 5
REHE REEROLEDL -7 CTP BHOIMEHSIEZE FLAES

K ofh R E, WK OBK PE BE
MALAS A BE SR

TCHIT

) COSEIZNE Y V8L RIS & ORNITEILAE L, WHOABKENSREINLIEETH S, 2009 4,
Tkezono S & o THY ¥ /XD &I TH % cochlin-tomoprotein (CTP) 23440 7D AL F B~ —h—L 7 b
L SNz CTP MAEDRKEE - FRREIZILICE {, V) U NEOBIICB W THBERGRETH L. 4H, Fx
BEGHEIE L2303, BEBEO LA 72120 20 b 5, CTP 2% L WEETH - 72/MEME SR 22 L o i
Bl % REBR L 72D THET 5.

JEB 37 ik

ik B9m o e

R IRE

XAE10 H, B EHRICHBEZ R CTHEWNERICIHA Lz, BE L D AEN, MIESHHR L. SHERICKESRH
WOHRIZRL, Ry 7THEOHRED Zh o7z, ZHEH 2 HHIC YR 2% L.

Frbd AP EEICHE 2 <, AEBEE TR BRICHIEO#SEREILE R 7z, BHRA T3 T TaEIC 10~15dB @
SAEEEZBD T EREO ERIZED o7z IRIZED o7z, EEERD D R o 7. AT
ZILE WL, RBBlIEE 5L LB ICHEREIE Y CTP IR L 72,

]

WEh o 1A%, HESCKEL EOEIRIZRD T, #EZEFL08 pin-hole N &ML TWAHEMR L. 2
LR 1A%, GEBEEILIGHS L, ML R EORERIETIERERD LD o7z W EEIIRE L 72 CTP 2
106.6ng/ml (BEPE# v 4+ 74 < 16.0ng/ml) LZFELWEMHTH S LAV L7z, 3 D HBKIIZS L72BRORE ) #
HETIRAEEAZIHEEL TV T, ZOBICRAOK % £ TR L7z CTP 13 8.9ng/ml Kiiii & FEMEL L Tz,

2=

AIEFNTE G IR E, BB E o EREEL RO Lo 0b 59, CTP ML DALy v & Bl
LA 72 AME S IR 22 LD REBI Td 5. HEHE, B h o 72BM & UCZERICAE L2 IEMZED L IZIH B0
HRFEICHRBESE L, 4 Y SORIMS TR TH o 7272 ONERRED M E SN e b o 72 L HERl S 7z,

AIEBIOFEER 2 S, Y V7 EOREFNETR 2 OFUGFUL EICS SAFFET B WHREMEAV R S Nz, Lid LB 3 544
BB EZEILIC B W T b IEME R RREIEIR O 72 12 CTP A Z RBIICH I L TW L BERH L L E 2 L. 4514, RIA
WS LT CTP M 2 B 1247\, A8 v 788 X OF CTP AT 2 MR Z RO T LENH B L E 2 5.

Frequency (Hz)
125 250 500 1,000 2000 4,000 8000

Ny
20 P i;‘”ﬁhﬁﬁ“w*-/

Ao

Qo

Hearing Level (dB)

iRy SERAT L 120
faziy B RETEAT W
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FG5-6 NOHTOERFEEEY a2 5
LBHICB T IHEE EAMNE RITU - EERRBUEES DR

e fL P RIS KR M
THAKE:  H R - SIS, SRIRN e T A B SRR

[Z U oIZ] HEBRGE LS - ORI - HR&E BEIRE T2 RETH . HEMBUEDOENE L Tk
BLVOIIEKERDTH Y, TOMICHIIT, EE), MR THRZEVPBEICES L TWwWSEEZLNTWE, HE
BHOE OWEHIE F T O IR LB KD B e L v o AREIEE LT 2 E DRI TH 525, FEEEOEIR
B CIRAFEREROATIIHEIEROFE A R UGE S O N THERICHEN T 2 TREG D L S HEAET 5. AR
WTHIUTHEHIEROBEIS & 2 V155, PARIERICESEEMA S 7 70 —F3 25 FERHEII» S 7 7a—F1
BHENRDY, BRTIIATHEE 25 HEY VAN Z E—EINE LTHIfTL TS, HEY JHAMTEMF A A+~
7 x L—YRE AT o 72 BICHREOF FRREYHL, HFE~NY ) 2 Y BOFEY Y (&2EH 23mm, MR 1~
2mm F2J) ZIHA LSBYIHILEZ RNAFF U THOHT A2 L W) BlrcHh b, IR CHlEICHITTE 5. 4hlk4
EUFHI BT 2 HE Y VAMETHIOBZ IOV TEOBREERRLEEN R L IOV TE LD 2O THET 5. [3F
G- k] 20154 11 A 12 H (URHEEE » PG H) ~ 2018 45 12 H 31 H F TOMI T H AR KR FER 8 AK
TR beE SRR i B MR 2 22 L, BB VAWM Z /T L72ER 2B L v 7 X0 L, FEmetkniz & o
BT R R FAHT#  patulous handicap score( LA PHI. 40 i M TN WIE EHEMEIRAE W Z & 25R37),
WHRADER EZMAEL, TOBEBRBICOVTHRE Lz, R w0161 (9 HmgfliEdr60i& 10 £, migls)
BAAPNCHERI L), FlE 70 I TEY — 2 23807205 fkE L Tid 20 ~ 40 B TREEIEE 2 o Twniz.
PERNEEME L ) O D% W ER Z R 7:. B Y VAL PHL I ES BB H - 72b 0D, KEBOFEHT
Y O T Wz, MR REBRTIREIRO TR R B 2 R0 72PN LTk, BHEE Y0¥ 4 X4H, sk F o —
THED L —7udfiA, HEY VLR EOBIMLE % T Les Lz, WA IHES LS mtErE %, i
ke, HiE, HPK U0E, Yook oI, HFERBUER SR WREEELR 2D [F5] K
BEt Tl % < OREGI T I HEERDOWHEZ RO TB Y, HEY VIfAMIIHEERBUECB W TAHZHERETH S
CEDMERTE T, L2 LA, WBEORMTFRICEL TR ILEHERN TG LIV RVnD, 583575 58HE
BVVEEEZ DL, WATLIHEY VICZEEOTA APHFAELTE Y, ¥ VBB olE L EAZY A A12 X D) 0.5mm
FOLBAT B, BROBIIIH A LBRDPEETH Y, A4 XHVNET XL L HERROULEIELNT, KETXD
CHEMEZTSEZ LBEThELRE LS. YR TR4 5 2HHEL LTRM 20T L TW525, ARG Tl
BT A AEFRH PR T 2 — TR B R EZ2ET 20 %2BOTEY, 4 ZRINOBEOILHEIZOWT D S HMET A
L2 D, BEY UAMIBAARIE T 22 EBEIG D e WIERETH 5. W SN TS o F#Ed F 7254
LTwiwn/d, ZOBMBICEL CUIEZOMLEE L CBKRL, MITHICRESIHEO Y2 GL ok A v 74—
ARV b RAZEDNEETH L. HEY VAN HEBOE DB 2 B ED—D L LTEHHBE HITER
ENDHTENEING. [FLD] HAKZEBEWRBEE BN FEEMAREZH L, FiEE VAN LG L7285
ERABUERER 91 Bl O W THE L7z, BEY Y HAMER, BEOHRIERIZZ  OfITlExildz. MigaIHEC
M LTIRHEEYE Y OH 4 ALERLHPIRAT 2 — 7 E, HFEE  hELETHIE L. HEY VifANIEEOHE
BIEIC B W CHEHE Y 2 i L e V185720, SHBELICEREINLZ ENEENS.
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FG6-1 NOTOEREEtEYy3>6
RIREFE LIRS EREBEO S H IO -EMPERD 1 4

WA L HE WL WE A BE AT, B K
BITEEER K T SR

[IEC&IC]

BLPREME T S0, AR, BRARIRAY, SERME, TREICKRMEND. 2o T, BEAR - HBUSRER L RIE X
2015 SF O H B BRIEMEE 5 FH 2015 WETRICEX VI LA AT TF5A4 AENLHMETH 505 (HE 5, Otol Jpn
2015), HHEHRCTHEMBT LI LIWOTMHTH L. SH, BB ILEPE D B H 58980 5112 SRk il AL & itk SRl =
WO EDN 1Bl 2R L 720 T, Firghm & L IcfiE4 5.

[ZE®I : 67 % Bi4]

HFRAELLAEREZ AR LT, 32 A0 L VAETER, ©Fwd D, EENIET MRI &2 Eoki%E
I, hHEEE RSN 2ok, GEH SRR CHBRSEL A B s, BEHMICYERNE 2o 7.

1. FIESRFIRIE A5 H O St i CBRE, B f CISEOBIS R EE R MIM2H ), WHORE L B8 b/,
BT ORI, DAL ) SFHEAEFOATHW TV,

2. %EMR  MTHEAOMAE T, 4813 113.3dB OEEMHTE, /213 43.3dB TH o 7-.

3. FECTE&GMR  ARBEOREARLD VD, ARBWICHTEELD - 72, —IBEEOKIE, B/Ng o Rl
S OIZHEANRE, AMIERE BB b L.

4. BRREE : PR X W EATESREN DI, SO TS, TN T CHRET S L, BIEHMISBITNEL
A0 AAZZPRRTRINEIRIEAGED SNz, THICMA EEE,S BHAD Y, WM ERELZ &L Cwb %25
nz-.

HWCTHRBRWHTY 7u—F L, ZLEHI BRI SRR S 5 ES Mg L - BEREZ R L2, Y FFEm,
FRYBFEAMRLCINEZRM Lz, BEINMEAREE2STB L TBY, ZOETZMEBICHEEET O canal down &
TV, BEFICT 70 —FTEL X 51207 CT TEELNIAMIERBEOBZRIA SN Do 7205, FHH L
WEEREMEOM Z2MEEICT HICH o THEiZ D225, 77 35 EEESEREO I S W2 THAE
L7z, THSICIEARILRBED S RSB LA LTBY), T7IFERE B R W E 2R LD S, KB O
AT TR DRI AMEE U 72 BRI R B R IE O B 2 5 1 L 72,

TTICHEHET, 77 IBEROTEHMERRD SR olizd, EEHEBIITbR) - 72 SR FLERIE b
il % i\ C underlay THISH L, BEZEBH OWAE~ LR ATBIZERILL 728kF 236 A L7z 1T, ZFH 8 %R O ol
HEZITo 72, MiBFBIREFT, BEELZAGMEIRD SN L7,

(Z=]

BRUEFRIEORREIL, AT - BT X - TEIRIA - i - RIS HhEsI NS, 20T, ZRER
PRI 13 SRR AR BRI IV T2 fLigh & IRANIC AL B AR T 20RETH 5. Lo L, ABlzgfligcid i sl
i DRGNS 2 5 BIRFREBRIE A A U Tz, F/2, ShEeE RN EESEMoBEREZ A L TCnwb e E2 5Nz Lizds
T, PHERIEE R 2015 WEROWESF T, BEAR - HAGER EERIE (R & SRR B DR 2515
B F7IEEORAER T IR & 0 AR & BRI OFEAATE R WH) 1IN T D, oG, WH BEIREMER S
H 2015 % W 72 4 B B E TATRE BB G R A IC X B &, EIN TR 90 B (5%) 12# X3 (/N S, Otol Jpn
2017), ZDFRREIAW 2 AL .

—J5, BELERIE RS CEBIE OB AL TSRO A%, BEPEEDD, [SUREREE 3/4 SRR
HOWEN WA LML) DO) ITEFL LD, SENHREELZME) 72012 stage [T IZHHT A EE 2 b7,

Sl O FEBNEH NS L, iR & FART RS X o TEIREO B CHER BEEAMER S N 7z2s, B H R Ee
REREO ST 2 WEEN S H D L2 EZ 5 ETOABRLRELZRTLEZ LN
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FG6-2 NOTOEREEtEYy3>6
NNEOBEUFERICHT 2BAEENSEEBRTF 12— THEATN

BT KM, AR sg ik B, KB /7 BE 8
CING PN S R L e

AxLiz)

INBOBAEEFHRRPEEOTEE 2o 2BHETPHE (T7L 25 Y 2) IS T 5BFEO 2L LTEHBEF 2 —
THAMDEZS5ND., LHELEO—HT, KT 2 —THAMOEGHHEE LT, BREILoRRe, S0 ZE - v
BREWELALZENH D, Dl & ) UFHIBWCIIEREZHET 5 2 & 2 R T BENICHEIRRF 2 -T2 /AT 2
subannular tube insertion (SAT) #f7T->T&721). L2 LFa—T7o0lENLLLASNTEY, BTN2ET 5%
B FEER L 72

AN YR B B/NE O SAT IifTHIC B W T, FRBICENMOREZBZENDDH Y, BELTL T >0
BlbED, FOHOBEBIIOWTHET .

g & JiiE)

2013 4F 3 AH 5 2018 4F 9 A F TIZHARI K2 S0 a6 bt B S IEERHC B W TRV F BB SRR T 2 — 7 A
i (SAT) #4T-572 15U TONR 11 B2 R E L. SHOSDIERICH LEAMEICANTF LY 2 — %175 72
MNRPEBIEEETE R, BEOT7FL 7 8 2% o BT ERTH L. 11609 B 3 FUIFTAH 2 B
froTwnb,

FMZ B, SHMEET, WHES FICHEIT L AAEERZR T2 TR TRIREFYMEBw/z 22X
M~V E B R RE % #UEE L, BT I & L A oM 2 1T o 72, A HERIE ORI L D 8T 2 — 7 (Goode
T-tube) ZFHEANFALL. FEBIONEERNZR LT 2 —T % h/x— L7
G5

11 B F 2 — TR EINThBEDIZ46). 7B0CTF2—T7HWE L7z BREED 5 B, ABRES 28 TH -
7o, ZOBREEFOD B 2 FIITRAE IR o728 1BITEF X EEMEICES Lz, 1BITlM~0®EEZ2HD-
WTFNO 2B B EATNS. ZOM 3 FIITHES 2D 720, BT (SAT) 2o Twab. 2o 36TV
SHEHANEL, 13 F 2 —7HAHEEEL 2 WE CHEOREILE &72L, FBREZHTwE. K)o 26133
LTS Z &L, AT (SAT) 47w, BfEF 2 — 73RS Tw 5.
€3-2

AT HERSLTTL 29 VAT, TOEBOLDICKRIEEF 2 —7%2FATLZ 0D LA, REICHKHETS
CHBEOTEAE D D VIZEEPE L ATMRESDH S, L LEIICRE T 2 & IEH L L 28R T gmloRERii k%
X7 ML D L. BIEP T EOBRD-DIIEF 2 — 7 EHEIX 18 » AU ESEE XhTnb 2). F7-%7L
BEBEHHSELS 22 ERBELEENTVDS 3D, SHIOEMNTIEZF 2—7FDbDICL 50 %d > 7. SAT
R OYIBARE R ORI E & 72T 2 0%, B OHBEOMM, WEEH I ENTELHELE2D. L
L, URTIIRETLHPZBOLN, FhEGLZ X LEFNEZ2EALED LN, A2 X702 146
X UHETH Y BIEREHE, EEMPTEROV A EEZONS. L) 1PNLOEEBIEOIERTH Y, T5 H
DIVAZ T 728 —,hoTVAURENDL. Fa—70MHRHINTVE 460 2 F1TH B LIEBDOEEA
HAH7D, WELZBIEHTFM2ET 5000 Lk,

(B 3CHK)

1) e ARsEs ABPEHRH %1243 % subannular tube insertion O #)%. HH & 120: 811-816, 2017.

2) MBS S NEBIER H RO PRI 28T . H 5 51: 319-324, 2005.

3) Lentesch EJ, et al: Rate of persistent perforation after elective tympanostomy tube removal in pediatric patients. Int
J pediatr Otorhinolarymgol 54 :143-148, 2000.
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FG6-3 NOHTOEREEEY a2 6
541U 2 NEEE U L AREEER IS U RBERGERAMZ EITL 2 161

BEoESY O w2 bl A OKH ERe I AR?
NFC@ ) ke E SR, CEESAORY  H SRR,

EIN=R
H

FeIEM o HARARAN (*FE &, Otology Japan, 2017) (&A% 7 B ) 3 14 FLIEWERE 5 7 & O eI H R O A
HEE HE L, PERAR IR T o & AV EER SN 2 000 L 72 Ch 5. oMK EON 2 iz
Subtotal Petrosectomy & L CTHiEfT SN TV 525, RIBTOHFIZ RS, SE, FLY ¥ 8% F0E L 72 7L
FENRF UBEFLPASHAN 120 2 TR AR 2 AT L, B2 R0l % 15 70 B 2 8B L 7 0 TS 5 5.
iEf1]

76 W AE. 25 AEETIC A ELERIEYE T S0 U B RO BT (Open Method) % Jif7 S 7z, £ DL MERE
R L, EUIMICEE CHERLE % fr SN CTwiz. ZoiEd, BE RO #BRET 58, #TrrgiEsE
AL & ITNER A SRS 3 2 A i 2 3872, A & D s R s B L Y Bl fea ok Sz Hkes)
AR DI L IR IR L, VAR TH 72, HIE OV A SSIRIRZ o 72, A B P BRI A
RTEY, BT EEFOBRCELIME L Th ) ARMEREDOIRETH o 72, JMIEBAE R IZHM %2 520
705, BRI RRD 2o 72, M BAIEAT 102.5dB /£ 28.8dB Th V), FIFRAEEIECRIE T
KO L FFEORRTH o7, WEE CT TIAMUEBIENIC AR 2072, WENIIZAEG 27O, HAE
ERAA L T ro iz,

DLEX A ol BE- 7225, WO g 8BEOZ <, 9 AR EZIEE L ARD 9 2RI
BHEOFEHE Lz, B Lo 2 ZH L L, BVENE L P07 0iE#] (CTRX 2g/day) ##5-Fta L7z, Abitk
BA AL A0S B A % AT L 724%, MBSO AT IR 2o 2. ARits: 1 EB G L, ZEHRF o IR dsE b BEM
BRREOREAFRAT L, KIREIIBATIZNEECTH o 7. LA TIE, AAVEENERCA )7 0 O KPR R % 520,
T IS LREIR %GR 72,

Lo TRAFIIGHRIE A & & 2, 5 MEE T COELPASIN 2 173 2 Jist & L7z, Lo LAZRHEREED S 2 IRETIE,
SR O FFERNH KR T AW RS D D, AREREORM S VL E 2, FEMPERARN BT st e
L7z, FMEHBREZWML, SHELARY LE THEED 2 B CTHFBEAITIEZ ML 2. Y B E % shBim &
IR L, RN ORI S BRI ERE Lz, AMIPERAS % FRECHEILE £ 2 SN Bl %2 8 7z, ERA
BWAKRZWE T LoD MR A HEEICRET 2 &, BALIBICHRAEIL OB T L & R 72, LS 2 ik e & H vk RIS L,
T4 7)) CRITEAE L, HESEINIHEE L 7o 2 HAEWNICHE L Lk, HAtks TR L 2. B&ICAIEICHR
ORI L 72 EZ TR L, PHAIL#E T L L, TR H» O ZiRoRKsI3gaE L, Witk 3 HIZEH IR T
REE ), AFRIURDBOLh o7z, Mitk, B EHEIIMA L EEIET L22s, WS RBE AR o720 fl
WG LML, FOEITRAFCMiE 7 HEICERE L2, 20% b BEO TR REO TR Iy, RirXcisBiE%x
IS L T2 Dk, HIRIEOFR 2 RV EICBIZE T & v 720 I 2 7S (non-EPT 5 EX i HH MRI) 132628
THY, 5HIEITL T TFETH 5.

[(Z%]

FLEEWEREE 0§ 2 X 2 IR 288, WA OB EEhonE2 HigL, $3ahEm@mzma Lz Lol
AFEFNI T D SR DR CT X 3, HET 27200 LED V. F - p HRARMH IS THEM R L 7 5 HEROFRID
WFCTET, MKOZLWBRRILHE T 5720, b H RGN E £ 2 shrz, T LI UL, wE
DFEO % B & LHEBRARM SRR L 72 5. WIBITFAR & Rk, BB B AR 72 & ZL2SHERE 5 O TR IS AT i
Thb. T LA HHAS T & dUXMEYE S0 % B © & @ HILE S AL 2 5. AR R %2 69 7:
DEETIFRALBN S L TEHIAT LIZ < WS, RIEFNI AR 28 ENBNZIZHRA L TB LT, BBI v EZ LR
X o THEHRI R B RRAR 25 AE B3 LTl R ook & 1l L 7z
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FG6-4 NOTOEREEtEYy3>6
hERENRERE L -AEERICH (T 5 MEXB

ARG, WG BN, BN WA B BA
WEBRAR b H SR

JLAE, ANCA BRI REFHROBEDPHA I NL. SR L TP HEZFERE L2 NSAEIIR O M5 %6 %
BRERL 72O THIET 5.

FEB 66 7%, WM. TR AEWB L UOHKE

VR EZHT LML VEERE L OHRSHBL, EEICTEEEDEROZMME L LTz 2 Twi.
HIRIEER L 72 S L e Wi, B L O 2 HIIS SR 28 shzs Lz, SRR ISR 05k
BIOH T RRICIZ/NEILE R 72, ST O E B I IS ORI ERD B R LTz, 5D S IS
ISP TSR RE R Z RO Loz, EHROMEDZOIZCT 2 Lz 25, AgkE~FLEBERIIH,
T CHREBRE R B R0 7278, 503D D BRI A O N o7, THEBFNSB X OREISIEICH IS R BRI
LBhole, BEOHRB X OCEBOFRZPIEFITH S, ERE BRI RICTEEESA SN 2720, BEEiEsashicd a
VAV N L72AS, BINIEIEo &) Lardh oz, ANCA BGEIMAE £ O etk % SHHICHE &, MERAEZITWREE L.
MHKEME DAL LTS X OGEERREERERSHIL L 72720, YBREENREZZH L MRI 2L 25,
PSR 2E 35 & OV PN SHBN IR 0 $EARER ~ VT BRI RIS 220 TRV IRZE DI A S 7z,

MRI BLOHBRKOCT 2L Ea— L7282 %, MRA CENSHBIIROAEDN A LN & —FH LT, CT T
JHBICHRESE DR T 5 Z D S IME RIS b7z, WB K& OB o MR T ANCA X TH - 72, ME %k
DSWIEMEIIIE Y Lo 7225, BRI X 0 ENSIEIRFIRO A 2R K5 200 L & 2, TRy L it L
HEZEDIEREB L AT A FOFKE 2T o7, 2704 FEFESRGRIERCH IR UEL, FRbEkLz.
AT a4 Raigt, FERERSFER L7720, BfEId b CEMEMEIRERE V& L TREB LI OIEFRTH 5.
BHEOPE KIZHNEBIRO ME %2 40 L2 O, AFBTIE 1 HIORBILE. ZORETl3EEhE
KEMIIERE L, O F v EHEMMRRE 2 &0 LTz, ANCA BEMEL£MEME %25y, MRIZH|RIGE L&
A MRA THWSHBINR D72 % 385, WBZHRE LTIEZ 25 Twb . BT AT T4 RISz TRl b i
LT, #RPIEROUEEL RO 2 M ARER EFETH L. PHREITH LTRSS X9 ZRERS X U0FH % 72
B BIEFNTBVTIE, ANCA BN kR B RUNOIME K OWFIEIRTH 2 T HEME D BFICE W TREETRETH
HriEbhi.
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FG6-5 NOHTOEREEEY a2 6
77 IBERTRICOVTDESR : BNEFTO 2 EH

Al EHL MBSz, M e, WA sEE], SOk ENL IR ik, R F—
HHRRS: B AR

GEAT RICREARO LW EHELZ 25258 E LT, HWLED IS, RABTH HNFHEL ¥ICESHEICE
ARETHAH. SHIEAE, BEIEELBEOT 734G LMESMAICEEL, 77 IFEKE2207T, INHEIRE
PR L COWAB/NE SR 2 BIRR L 72720, 77 IBEROFAEIZOWT LN E SR 22 ST 5.

—BIH % 28 L tET, 104ELLERTA S A2 HE L Tz, SEETHESHE 25/ S h, BEMbED%REw &
L CHENEETFM O B THRHIRIA S . AE RS A RE 1372, BIMAETIE 3 5 THAE L 41.7dB,
LA 26dB OIaE AR L7z, MUHE CT CREENICEAFREZEIROT, ARBEOBREL L OERIIRET
Hotzh, T T IF L EONEIANKETH - 72, U Lo RS FMALED 5 WIZhHHIC X 54155 M
EBWIL, EHREETICRBEERIN 2172, vFE - FXFOTHRRBIFTHY, X5 -7 7 IMEEHD
B T T IBHROFIL o, LOALT 7 IFO LEMEIIMNEL Y S THTHMICEELTBY, I
BITBPERASE L Tz, EIMROETEFIRONT, 77004 XY—ERA M2 F X9 FIHALTT 7IET
MixAT-> 72,

ZHIH I 24 BTN L DAY HE L Tz BEE A L URR SN A E RS T R % <
A TIE 3 0 TAXEIR 71.7dB, KB E#E 57dB DG AR L7z, MBS CT CREENOSZIIRIFT
AEEHEOREBLOEAD BRIFTH o724, 77 IF EHEES MR L Tz, BLEopi 2 5 HHEIC X
DA HEE W L, A B Rk TR B BN 2 47 > 72, ER 1 & FERICIZIZR 2RO T 7 380 Lk
FEFIIHARL D D Tl CMIMICES LTBY, IHARFEEASE L Cu/ BEROIINED LICHEZEE L0 b g,
T8t T AT & CEESE TR TVe B Cfaiy digh % Frgt L 72

GRS Lz 2R E LT, 77 35 LEESSIAICEAE L TBY, WHERIER I TV b0 T 7
BRI USRS L Tz, W oRESTH BTV IZ % <, 240X ) I RO o2 &
Mo, BRUMHNGHRICL 2REZLEZ 5N BREENGHRIL, ML 2 L DARETIEFX BRI
EEAE KD ZVE ENTEY, Teunissen S DFETTIET 7 I BRIBEI KL ESNTwWD [1] [2]. REFTIET
TIFEBRPFEELZWVICOEDSTIHEOEEZROTEY, T0X) HBEENAEICHET 5 Park 512 &
5 94 HOWHRIMASIZE B 78 HOMETH RO, MAERZ L% 2 o072 [3] [4].

SR E, 77 IF RSS2l ALK I, BRO—FIENETEr OB SN, 77 I35 LilEEs
KDL RT EEZOLNTWA, FIMHEBOIEBMGIZT 7 35 &3 LTET 225, IIMESIEL B S
NHIET7 7IFEHBENILEZEZZ 5N TEY [5], BREDINHBESEHBEOESNTIZT 7IFOHEEMN,
AT EDL W [6]. TTIFORAEICOVWTIEHAETLRZEIZRBHIN TRV, ShHE Lz 2ERATIET 7
I EERREE NI ICERE LT I SEEARBE L TR AL ST, IHBREE SN TH I ERS, FIHED
W BHIGIE T 7 I FOFRE L IMV L TAETLE L LI, 77 IFEKROIERIZIZT 7 3 & FEHEEA00 M 80 T8
WICIELSEET LI ENEETHLEEZ DN,
2SRk
(1] MCERHER, 1979
[2] Teunissen EB. Cremers WR, 1993
[3] Park K. Choung YH, 2009
(4] 1LAH, 2013
[5] Thompson H, 2012
[6] Zeifer B, 2000
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FG6-6 NOHTOEREEEY a3~ 6
T IBFMOMBERNEEEICRLEE 5 Z 5EFICOVTOMKRE

HEH A TEAT RO ME B AR BET E ER b sagc, dJeE AL?
THAREGT A S HAEGNEE IO - SHEEERAVR, PR RIBSIERIRY: H S - SHEEALR

[ZU o] BEOWETT 7 IBTMICE 2B, HARERSAH @I (3408, WEiEEMEHE) T 90%LL
FEEOCEIEEZRTH, ML EZET 15dB INICA S HEIE 0% I RiZE W &3P kv, 4, HET
DT T IFFMBEATH ARG L, MiERETEEICREEZS 2RI THE Lz, [F5] o581, #2310 461
TT7 7 3IFTMEiT L72EBo ) b, #itk 6 2 AL E TR TH - 72 36 H. B19H, k17 H, Vi
ERE37.5 0 (6 ~73m%), H17H, /£19YH, #Mini&EEES (34545 13F¥ 55.1dB (36.7 ~ 91.3dB), il fij & &
W) (34) 13°F¥ 17.9dB (-1.7 ~ 40.0dB) T -7z, [JiE] MigFaE24T 15dB LA L 15dB # B2 580 2
HECH, MR EESIEEE 52201 L LT, i, Mai&CEpaE, MaiscgEs, FRRERIC O W T t B
B, VER, WTETHE IR T Carhart's Notch DA M, 7 7 3 & 54 (SR), W4 (CT), 7 7 I BB I3
DWTIEA A 2 el THET L7 [RR] Wi &CERET) (3 401 ) 137 28.8dB(8.3 ~ 71.7dB), ‘B &l (3 471k )
13 17.0dB(5.0 ~ 55.0dB) TH - 72. HARHFHFASH LB W Tl &R E B2 15dB DINIE 27/36 B (75.0%),
W) ks 15dB ML 113 33/36 B (91.7%), Hi)J L ~N)v 30dB AN 24/36 B (66.7%) TH Y, WIHBNIFEHX LD
13 33/36 H(91.7%) TH -7z, MBELRAEEICHET 2 M AOMET R T, RTS8 2 THEEME Oz [#
2] AL IZIN I B EPHOIRZE AT 7205, Mol B X OZ0HEOKRE L E LTV IREELRS ), [BEEEIK
EVIEBNL, MWHRED R DOIET ZROBEEIIRIE L, MBEORGEEDIEDL LW BEOHEYDH 5705, ShORKEET
LENELRTHMRE LT
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FG7-1 MO TOEREZEYy 3> 7
ENEMDEROMEZEDE ATERESEAOEIGEGEICOVT

I & AR f R B i BT K MER
N IR AR, R KR N HC
FORCRERERR Y H Rt

[lFLwic] bhbhiddow s PHERIIBWT, ZOMBREIEENPLTHNLETA2EIICENLTETNS.
LA LIRRBIC X o TIILGEEIZRADY S 0, FRCEBREE P H LTI, WEHE S T AR MBI S Twn
BWIERIS L. EAE, ANTNE (BUF CD, FREMAESE (LU BAHA), ATHH (B VSB) & & o A THES
B X BRENUETMATEEIHEAR LT\ D, KB CHifT L2 EBREME h H R OB 2o CEMI L, A TR
DI ERER AT EDOREFBIE L TV A2 Lz, FRB L OHE] 2009 4E5 5 2015 4124 B THifT L 725
PRI Pk b B S0 [ A0 199 81 (59 116 4, ik 83 B) Zxt4 & L7z PIERIEThAEERAY 2L BklE 153 6, BRERE
RIBLERIE 38 B, —RMEEIRE 8 BITH - 7z, B - E MR - WEBE DB ZNZNERAE LA L. Akl
WCOWTIRPIBPED ERSA L ZER Oz S E Lz, B I ZNZNoEEEI LV 2L, HARER
oW BSOS X RO RE®1T 572, 72, CL, BAHA, VSB OZNFh skt o %, +h
ZFNOHEISHERE %D ) BEMOEGZHEH L2, CLOBEMREIZO VT, BHOMETFYEERE L N
(500Hz, 1000Hz, 2000Hz) #%90dB LLLE®DFERIE L7z, BAHA DBEMFERIZOWTIE, BAOMEEESEE T L
~)V (500Hz, 1000Hz, 2000Hz, 4000Hz) #%°45dB LN, »omMBEREEELSH 2EME Lz, WmUEEREOE
FIZOWTIE, BW - EHOME Y ERER S LX)V (500Hz, 1000Hz, 2000Hz, 4000Hz) #%30dB PLE & L7-.
VSB D ERIFEBIIC DWW TIE, B OM %5 EE2A730dB UL L, 20 B iy 4 5 EHE ) MAE o 1 BR A% 500Hz T
45dB, 1000Hz T 50dB, 2000Hz T 65dB, 4000Hz T 65dB DFERI & L7z, [KEd] A B oH E 2o W T,
BLERIE P 5 R0 I FAGRER] 199 BlIC BT, HARG RIS 8 LM CAE 7 15dB DUN © 89 il (44.7%), HEJILK
# 15dB Dl E:36 1 (18.1%), KL X)L 30dB LAN:101 61 (50.6%) &7, HIpliE 137 1 (68.8%) TH-7-.
CI DERREBIZ 4/199 B (2.0%), BAHA OEERAESI 25/199 B (12.6%), VSB OEEMFERIZ 31/199 B (15.6%)
Thotz. [E58] SHOPTEICB T, YbeToBEIRE A H 280 b T4 o B B BliE 137/199 1 (68.8%) 12
LT STBY, AEICBIFLEEEEMIC L 2ENEHEO RIS YLD TRENT. HL T THEDBME LR TOME
HRTIEH DS, £OHITCI, BAHAVSB % & N THER AT X o THEUESWRE T X 2EFAP D %0 6 AT
DI L 72, SRIEEE R RATTE OBE ) SGEEA RN S R N TRER 2R O & a3 2 NS 5 L&
AoN5.
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FG7-2 MO TOEREZEYy 3> 7

MRS EERASRAE (CXF T %
AIHE (Vibrant Soundbridge:VSB) O—iEH]

EOREL AW ek N BT B RER WML EEAT ]
SR LEEE  ERIERL,  CHOREER R R H SRR

[IZU®iZ] A HEERSHSAE, Medial meatal fibrosisO MMF) (2653 2 B PATIZERBIAE L, 9 L ZF0EMK L
BRIE R RV EHBE SN TWS. —75, VSBIHEEMD EOEY - IRAMHEESL 2R E LAATHEERTH Y,
FOHMY - REWDHER SN, 2016 £ X W RIS TWw5,

L FR A L, WAL E R SEAE, MMF (2R L C VSB AHAM 2 fif7T L, BEREDO U 2 RO 72— Bl R L 720 T
W9 5.

e Bl] 70 et BERBOMAERD ), UFRZZ O OM AR S 2 & 05h 72, LIl & 0 HE» S 0,
AREMBESREZ M L Cwzds, 5 7 AP SEFRSHBELUGE L w0, ERFSRZS. A/VEB%, Wi H
TEPASHAE, TR S eI 2GR AT A B 251 L CHUN SR R H BRI X 2 i 2 17w, A H R, s S i o ks A
M H MUY R NS L 2 5.

(s iein W] WAL BB R IR L, 30 $RIROAVE B8 % 80 72, i fEIE L T2 iR & 2o
72, RMEEMEMATTIX, 44 56.3dB, /£ 50.0dB OfnE HEE % 726, S4FEAEIE4 23.3dB, A 30.0dB TH -7z, CT T
AV E R 3R SHRTRINC MMF OFEZ RO EAVEERE RO R TH o 72, WEICHERELED Y,
WSS OBV H BRI E DKL T2 e s, MERAHEA LWLz RHOEE S 7 Volilk%
HiYE UCHEIZ VSB WA D Jét & L7z,

[Farpr ] FLEHl B, BESERBRMEITo 772 EHBEZHEMTICEB X, % O T 4 I2 Floating Mass
Transducer(FMT) 253 & CT& 2 X ) FHIB 217> 72, AMITICARNTEZEHOMA B X O3 — FHOWE % 1Bk
FMT |2 RW-coupler % %75 L CIEM &N FICHE L7z, Bk /NNy T FMT 2 [ L, MBI T FMT % 73—
L7

it i) A 1 d P B RSB R B AR 22 E OB PHE 2 7803, ARG d 2B RIFCH 5. Witk 5 W HOH
i EMA T, & KL C VSBICTHEZUEZ RO, M XIS KCHET27 7 — M Thifimi& gL
WE T B

[F &) 4l BRBOBAEND O, 0 ESTHEBERDZD, @ OS2 2 H 2 Wi L 72 w445 8 B 8
SERFISH LT VSB AN 21T o 72. PEEOEEMEOBE TENREE OGS 7 7V D BIEFIZA$ 5 VSB
FHERAIR D VGBI D—D2 L e ) ) B L EZ SN,
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FG7-3 MO TOEREZEYy 3> 7

1.5TMRI #&ZEZICK VERAZFERDOY T 2y FHEBL /-
AIREEA 2 EH

W BEAY BB WIS W W R HETRRC M ik’
mA A2 aly B2 i sEw
ROMAEE SR, USRS R i B

TL®IZ

HAETHREIN T B ALHNEDZ 1 1.5TMRI OfFsg OBRIZIE, A OFM 2 LICHITT 522 L25HEE ShTw
L. L L7dss, Hifi X o Tid 70% DREBI TN 2 385, 9% TV 7 4 v OISR 5 L EhTwb. Shliks
13 MRI Rif7 N THHEF 0K - lBEZ &2~ 2745y PO 20, MBI 21T- 72 2 fE6l &2 RER L 72
DOTHET 5.

JER 1

70 iXERME, a7 L7 CI522 O AT HNE DS A TN TWAGER].  SHMEREM % 3F-1 H 1912 MRI % fiis. i
ANTHE 2B RIS THEE L. S AN TNEERS O%R K OIERZ 720, BEa v b, Bl v M7
A ORBAMER L2, Tk L CEFEEL 1T, BEAERERL, ATLHNHFOEHI WL 2o/ LY MTF
YTEANA YT T FNICEEL A EE 270, BE KT I — O 3DCT #ikg Tldfav2s4 » 77 v oyl
WCHEAET DB EDH L, 2ok, FMMICEELZITI L ko7 A VT MBFICIIROYIBAZES I 1
VIR A TICE Wz, B LA 2 MR L, A2 34 ViR La o Ry v MCHA. ARy v +
37 A N THAIIZEE A D o 72, WBRFORIZRITFTH 5.

e 2

NRBI, A3 2 L 74k CI24RE, Al CI1422 A LNHEASD A T T W iEfl. ShIRINCISAE L 72 JLayR oo diiix
PERGZE A B 191 BEER MRI % Jif7. MifThe, A LHNEOMINIEKZ R, MBI TEE L HogkIcEin %
FALOMM L, AR OER 22772088 a 9N b, Bl Y M IS THATNEOBA R Z /R L 7.
BERFEOMRERPEHD MR 22 35 BE0H ARG B E 2 AN LNH 0B 2 MR L, HE0d 554
WBANEZ ZITI L) HET, FRaiEfr Lz, mimaIEcit- THZMRAZUIFL, 1 77 ¥ M2 TIEw
7o BB U720 A B AERR. WA EHBETICTMLZZEIARDICA V7T v NICHAPBE SN, BEEA VT
ROV 2V EEMCHRE L E ZARENRbN220, 4 VT T bRAEBICEIEH LIER. RADEST Y b
BHEASEICHE L TWAZ LS L7z, BRE YR O EARKEZRE, NTHAHEERZWA$THEY, WE L) ER
ZIREL, EHICHH CI512 BMA A Lz, SEMIFATEET, i NRTIZRH 2SS 6N, WG HRITR
s,

£33

MRI JifT AT BB ATERD S N7z 2 JER 2 R L 72, JER 1 TIE—RETFEBRL AL )R A28 #Ekoa—.
3DCT CIRREBEIARZETH 722 D L7z REFD S, HETEEOMICIZEML » My ichz TlEko
I — - 3DCT 7 &% P LR (HITg 2 DEMEAVRB S Nz, FEB] 2 TRBADBENRD % SN0, HBEOR
WHART Y ORI L, ATHHEANEZ 21772, BEFIH» S, BENPES TH LR, vV a3 ORidE
HEDWHREENBETERVWI PR ENT:. ETFEEIERTH - LMEITMAEIND D, EORIII@WAaRT v
FNOBHRE 72 L TV A WHEEABETES, 20 L) ZEMICIE MRI O#Fgg iR s e v. MRI % BERKET 5
WHEEMEYD AEI121E, TFEETRIRCERTIA Y7V M EERTAIRETH Y, FLHEROANEZ L SHE
WCEE YO TYAL Y ERET A EDPULETH L EEZ LN
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FG7-4 MO TOEREZEYy 3> 7
ATIAREEATTMRI B&HGEI1T> 7~ 4 EH

RIE R ok MwE? L @5 ° Bk B TN R ME szt KR F°
U v v —  HRIEGERL, CHOMRS HRGER,  CORBORT b

[#E 1  NTWHEFHRER 0B & 3 ATWHZEHE O MRIBRIGOHE DML Twb, BUEHARTHHTTAEZ
ANLHETIEA Y752 O MRIWIGHEZFA =D —THA YT ORI OV HATH D, L DA —
T157 A7 (T) FTOMRIBIRIIMWAZM) /NI &R IHATIHREE SNEDY, 1.5 TTHHADID AL LY
THRELH L. F/2, 3 TOWHETOWMBICHL TEIIEATREL SOV DH L. R—A X —h— L2 L HRIHER
DA O EBRERENOBAFE I, S50 Eh s, FERIEY AT ZT NI TVORNE LD 5 5. 4
BeTix, 20154F 6 A & ) EHRLAEFEDTATT S [MRI KA « CT Mifr - #&EMAT - RIS BT 238EE] 1A
TNEZPFD MRIFREICB T A FIEZZH L CGER L TWA. [ HW] ALHNEHEMEO MRI #1412 X 2 506E &
ZOVAZKHT, WERFOMFIGEOEZELIZOVTYRTOREMNHAEEZ D > THREHT 4. [R ] Uk TATHEEHAE
@ MRI & FNEA 52 2172 2015 4E 6 H 25 2018 4E 12 A £ T MRI % % e fr Sz ALNEHEME 4 % [ k]
HNT ERBHBICHE L, WRGFEER, MR, FHETRER, EHL WL ATNE RS, MRI $ R H P,
MRI k&P H, MRI OF RS O S, BRGREEE T EERE L, [ RERERE 5 e 72, BH14
T3 THol. WHBRIEIS REBIIHRKGE IR TV, ATHEEMIZI Z L 710 CI24M 1 4,
CI24RE(CA) #°2 %, MEDEL t1:® Concerto Flex28 A1 % C, KA - #f% 3 b BIESS 1253 2 B giAs 1
B (5 MORER), MEEBHAEIAE T A IEHEREAI 3 FITH - 72, BB TR a2 L Twba, 3
BITIEAT) v PE LTA4HMZE 5T -725 D%, 1 #1TIiE Bandage and Splint Kit for MRI % FH\272. 5 % D HE B
53 PR S I TV S HMOFERIE 1 132D DK T, 5 EDOFEF D 1 [0 % B & 37XT 1.5 T OER LR TG S 7z,
5EOREFD 2 M H DK, HGHHEBOMERAL T 3T THRE SN/, 3T THIRSNZBHS, BAOBREAEB I 57258
B HFEBIML AR IE S 7z, 4B, A B SR L 2B 25l T vz, FREBI o 3 [ H O35
T3 1.5 T TG ITh R, FIEZ AT 72123 2 0b 6, BORADOREARI b, JHHMMEEZ T 7208
ANTHNHERABGRICHOBADEE L2720, BHATHNEOANKRZ #1T-72. OB, il L7z ATHEAREKED
WADKRT Y D75 v IDBWELTW . JEHEZIRIE L7 1 BTG o ARCTEREE2 FR 72, 5 ROGERIZER
TR L TWehs, BABIEHEIRA SRR ISR A Z TR 2. [ E8 ] ALNHZHE D MRI 3% L7214 128
Az X2 L2 B LEADD) b ZDREE 15 TTA Y7 FONEEER T HRETHE L LGSR
Twb. —hT, 3T TOWBENEE R LTITWAERRZLRO L2705, T, BARiz &7z L72REs
T3 MRI #fE#iPH & L TNAIRE TH o 2 L MG SN T WS, SRIEA LN & 72 L 7ERIE A E R, o0 — > v —
2 CT T DAL OFEFR Z ATV, BAED 3 [ H OWRIE T TR  ATNEEFNTE TWiz2s, RN 2 WLE ¢
HollcdT ) A VEHOMEND > 2B ERREL TR EEEIEH S, 3HIHD 1.5 T TOWFETORA O KA
MBI aVEHTOWMAETH LD H S, SO S, 3T TOREMIIEIE SN, MRI &2 EZKNITH 2
ERMBEDBARBIEDN T T~ VO LN X AWARBD ) A 7O RN LWEEEAVRIR S N2, 00, WA
DO I UTTREZBEfED MRI i TIZ 1.5 T TOMRMGIZE EOBRETHHEFE 2 5. T2, NLHNEHEHE MRI i
BEEDOFIBIZ D W THIRTIIREF = 2 7 VAMER SN, BEHTA F v 7 NOFH &S HEIT > T /2h3 T
TOWEITONTz, BERRHA 5 v ZIEANEDL Y 23H ), F72, MRIIRIGOSEM b HEMESIETE S N5 HITb -
T {728, MRI ORfFEEZAETHTT 5 IR L O BICHE D EL CORMBILEDPLELEZ 5.
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FG7-5 MO TOEREZEYy 3> 7
U TORBCEMIESRORKR - SHEDZHE

A R by K el BRSO mE REC A BP
wRE OEME fE HZ BN R
LR FBIHGER, - SHERERAVRE, LS SRR SRR

2017 4F 11 A, AFIB W THR T TRE BRI — B IEE SN, AT L L, M5 I X o THRE
ENEMETHY, HRGORE 2 A L EHENT, HEROSERLFHFEL IR L LE-0OTRERKREEZEZ NS, K
TR I H B SUE C D MW RE T, i L FEL Lo RuWfRcE 2 L 3ha. RIS
BTV L ST, F®EN - BHRICOERTYS. FHONEEHASE R EO—MMHEOY & TS, W8
ELEOFEANC X ) F &S R HMEOUHE R EORRBWRFTE S, Tz, REPWREZR 20, SAHEMSEZR & Tl
TR ORI L LTRETHILITE L. LTI 2017 4F 11 A X Y #7721k B (B8 i T gR o B P44k
Z2bHIT T 5. HRIEEREE & SaEIEE L, SR el B M b o T HHABEOWE 2 E2TWRNES, 74 v
TA YT RBI ko TwA, B (2019 4E 5 ABIE) Ti&, YRHILH 5 CIEmE— OBRE (RS TEZR I %
BB TH D, MBATE - EHRENIICE &5, R a5 b BT AN, AlERIToTw 5.
2017411 A5 20194 4 H £ TIZSFHS TG ISR 2 M L 2 BB 20 & UOET L7z, BTl 175
ZZRFII2LIERTH Y, 20 ) HMIEEED 6 6, R MG 15 BITH o 72, 4FHnld 18 ki 14 6, 18 &Lk
BT7HITH o7z 21 PITEAIS WS 7HEBNZ OB TH Y, D) bLliE 46, FE56Th o7z MEAZDE
il 18 A A5 B, 18 UL EA 4 BITH o7z, LB TOWRGZEMHIELS 2 WA L728# (20 L TR Z 2 OFHii &
&% SSQ (Speech, Spatial and Qualities of Hearing Scale) %> SHQ (Spatial Hearing Questionnaire) 7 & OB [ K %
v, BB HNE, MIZAREIOnTHEL TWZ2 W, FREE0H R UNERERL/ & BEERE DT D,
ORI, YVHEEMAZ L) RFEHR, MR EICOoOnTIRE Lz oo —5 24E0 1L, JREToRI )
TOWRGREMIEROMARZEOEN: 25T 5.
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FG7-6 MO TOEREZEYy 3> 7
BABN—F v LU T7UTF 1 BO-RIEEEET VO EEM

ki, ik 5, 32 il
WRUBE R FLRSE B SR

[HI] fERAT LN T BEMEE V72 PR T, AR SN Tw5E 2 &R, MEEHE % & OFBAIE— R L
TLE) LEILANMETH S 2 L EOMEIMAET S, ZNODOMBERZ T 5729012 3KIC (3D) EFAVHHIEEN
TELD, ZLEBAREEHELELDOTHED, HBHVEYTLy FRav¥a—¥—fi b LOPRTHETLDDTH S
ZEMS, 3D EFNVOEEERLRSIENL LN TR D o7z, SEAZHRENTWAENN—=F ¥ LY 7Y 5 1 (VR)
DNy Fx7 Y s 54 27V A (HMD) % FH L CTHIBEE O € 7V & Zli TSI 2 % AT VR THE 3 % k% et
L7.

[Fi:] —M2 B 8T % OpenEar Dataset NIZd A CT Wiz JAWC, ¥ EDOMIEG D 3D EFIVEERL 72
WA BN, BHEMRE R Sl =Y s N T = 2T L72) 2 C3D L7 Y = =7V 7 b ® Meshlab
THML, 7—F% VRILTE AT 2 7H - ATH5 HoloeyesXR IZ7 v 77— F L THE L.

[%5&] HMD #25% LEER N Y Fa Y ba—5 =280 d 2 L TEFNVE 360° DN LHL I LR TE, BER
WK - Hid, BT VOB L ONIBIETE L T LA MR Lz =L S NIREEEM O TR IEFR, EWE
O, BT, SSRKMTEEONMK TOBESEZIT) 2 & T3 WL R ORI WEETH 72 (). T/,
VR ZZMNZEBRICERE T DY 2PSMEENZROL LT, FHEZYF—TRELAZWVWERKEE, MEMHGKRE
BT 52 ENTE .

[#am] RS T2 HMD Tl BB B2 3D OMBEE €7V 2 E# L 72, 4l OpenEar Dataset N 7 —
& &M L72A%, Osirix OE{FUBLY 7 by = 7 2 fH$ 5 Z L TR Z & @ DICOM Hiff7— % % VR #HHIZ 3D 1k
FTHLIENTEDL, ZORO, WEROWAKRZMEH LR F 3 aHRLHEESBONTHW B L WiKES VR TH
RTDLIEDVNETH L. Tz, MHOEHRLEE~NOFHMAOA TR, HMD %55 L T2 EPHMEL T 2 Wit
FHEHEICY)TIVE A LTERTLIEDNTRTHLD, H T 7LV ATERT IO —FDOT 520 7RS¥y
F=3aVIEHTAIENTESL, BWIMEFNA 223D 7Y ¥ b ENBRZ0HTLZ L CEBERERMT Y
I2VL—F—%RMWATLI LR FMOMEIIEE 25, 5HOBM OIS S 2 5588 SIS NS,
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FG8-1 NOTOERFEEtEYy 38
BREERLU-EXRMEERED 3 6

G A, KITHES, AT WLk AR
WRPERAY: I SUIER,

[iztoiz]

TRVEBEDRIE BB ILR WD 7 £, SRR & It I AT 2 BEHRIETH 5. LRMEERED
B, RIS URRSET L) BICPINET) S L EET, RIFAMBEERICO RS, L LEREE
BHIEOHIZIZ, HANBLEREDHA SRS, SHbbhidB s & HI2H 1SN, HARMNBL 26K
% 3 PIRER L 72D TG T 5.

[FEFIHER]

FEBIL 17 » HBIE. KB CREH SRR %222 L BICABSENoBREZ IR S h, YR 28022 L.
MW, Ao FRBRICAEmASER SN, CT THRESICHEEREEZ RO, EiEZE L CRAENISREZ
BEE L2 Ah, 1411 r ABICIIENE - CTHTR L IR 2 WCEBREDH/NL, 341 » A%ICIZCT L eI H
TRIEREE DS 2 L /2.

FEBI2 1 25% 0 » AR, PHERBICHBIED D 0, HHESESEDIVLYR 2022 L. W2, AUEa BRI
HEWhE RS, CT TRISESE ICERIEARIER 2 8072, H/MVMTESIZIER T, Filf & PEER B2 2B L CTHRIEMIC
BHEZBELZEZA, 11 r HRICIEEE2 S ER SN s ABBEZIEH/MAN DGO 5, 241 » HRIZI35E4a
HEL.

FEBI 3 : 2% 8 » AKIE. FAGE R CEET BIHER % 232 L 2B ESEAD S5 & R SN2 AalhBo bh, Ykt
R 52 0 B S IEVERL %2 A% L7z, W2, AsiEm LR BICAEYAE R SN, CT THEEICIRE L - B BkE
FRERE 2 50072, B/ I IER Th o7z, MERICRBSR L L 2503 EL /ML, 144 7 %I
BREICAHBO T 7)) 2ET OMAT, CT L BIREMOEREZIIHE L. HELRABETTH 5.

(%]

FRMEBEBRIE T JIE % &2 FRRIC ISR T 260D 0, BRLAEGAEIROICTRNERZ R T 2 450D
5. LaLl, ISR TRESRERASLBEEIRERLICHL 2L, NBEOMLERFBHEICHIAELNIZ VW E
BT 2T, HEICTPNENAZEET 2 LENH L. REFIO X ) ICHRNEET ZERIROONLZ 05, FHlE
L CH/MFHSE 2 S BN 7= OJERIC, SRIAER O AL BN TR ISR E 2 B L, M/MAD S UL Tl 2 17
DHEVWRIRLEZ O5ND. ZORRICITEELRFBELEE L 12, IHERELR EOBETRZH T 2 -RK ST
THhb. 12720, SHICHRTLIERNR, HEEOTPMALEIRLEMNDH Y, H/MVE BN ITE: U 720 6 %08 K6
A3 5 N5 FEG TIZH 2 3% L 2 WK 2 PATIIEAS L ETH 5.
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FG8-2 NOTOERFEEtEYy 38
TEES EH Th - -mRIEXRMUEREICK T 2 EEFFHD 2 6

B R HBE Jur ) REE HEmC LRSS BH O E
TRMERHEET- 2 MR Jff !, R g
VROSORAE T BMIENGE - BESRAMEL, IR RE

(U] e RVEEIRIE X [ EREPNICERICRAET 28 - A L ddEE o2 WEIRE | & LTEHRSND
PRTH L. WA, o RVEEIREO R 5 BB L T 2 25m P I3 R B BRIEE O 1.8 % FEL ThTh 5.
WEAE D ARFEE T, WMHEREEREEAICOWTHE L2A, 20 1T4EMICH 9 1 PloREz 572 2 R ofE % B
F z, e RMEBEBREE SN T 2 R/ T E NS T HRHFMN (TEES) OFHEIZ O W TRE LIS T 5.

BERB 1] 556 » BB WBWE © K T2 L72EE CHBIE Y FEWn i ic A2 8/ S i, CT TxMilc d Bk
JiE % FR0 MBI & B o 7z, ST A Y SRR ICAGES . A PSQ ICAHMBES . BEJIRAL ¢ OE
WCT Ay FEHAHIC4 mm KOMEKIBERH D, HNEHIEIEED o7 ETEIFX s ERM»OT7 738
LA ER T 5 5 mm KOKIEARO. B MR EERE HARFRSIC X % b 5 Bk A R 55
2015 2 E % i fll Stage IT Potsic 4% /4 Stage II, /£ Stage III T it K : PI#L$E 2 F v T (Transcanal
Endoscopic Ear Surgery) il 3% SR % fifT L7z, A TR /2> 5 tympanomeatal flap % %5 1 LBEREMNICA S &,
Y F R closed T 0> BLERIE % 7260 B/ #EHIZ PR - TR L7z, SRS SRR & 2 bz, Efl
TEF X HOREMICE XD LT closed BIO B Z 300, FX 75L& BT L7z AEoFsA B3 i
WKEERE T TIBOMMELEEZONT. FXFFEANVRATELTIUI-M B TEEHEZ T 72, MR 4
#%5 HCEEEL, fEMid R

GEBI 2] 1% 8 » H P WBIGIE © LR H SR Cojl S E 3 2 (iR . e KB PRIE A58 D Uk 2
HEHITURHAN & o7, WREIN A RO /2720 F MO8 & % -7z, SEBEETR - Wy FFaificHfiid . 1
JIRA L AEREREZAZ ) == 271270 7) CT: Wflly FEaiH 2 2mm KO WKIHMEEELH 0. BHS
PHE/NEBEE A L. B MM REERE HAFFRSSIC X 2 R H B BRI AR 548 2015 e mifl
Stage I Potsic 7738  Wifll Stage T AT W, : TEES (Z C i Mg = Ay % fid7 L7z Wil & & 12 TM-flap 225 1975 &,
B VIRZEERTTTIC closed O FEBRIE A FRD 7. P& OMAE 3% B L, —HIWPar e L7z, Wises Wi 1 H
THBEBE Wk 14E 1 r ACHYNE &R FREICERED D, fdeigih.

(5] RVUEEIREEMNIZIZEALDV/NEFITH ) AV FBEHRRBECH EMEZRA L, MR RES AT R
BT BN L7z, UL, SAMEECIRE SR 2350 (SRR 7 Lol 72 &) (IR T 57200 ) A
27137 £, revision surgery A LIELIERTEE 2L VL U2 WA TWAD. BREEKEIZNET S L OMEDLH 505,
BWRPECEENL Wizd, WREINAHRD SNIUETRERR Y R OBEIETE Ly, K 2EFO L 5 ICH ko
WA, MRl e 520 Pz TRED, TRELATEDL SVOMEEZZITTERT A&, FHio7S =
VIRV E R D S, ERMEEEREO FATICEB WC, TEES OF MM SEERE S h>ooH 5. TEES OF) &I,
1. HEAORTORE, JRIEREOIF I TH 28 E LR, HEHOMBEICENS L, 2. HERL SO T
THHOBENOBEMPD R VESBETONS, E512, AREANTEEIIRA L Y E ERY %7290, TEES OB
WIS E END. R2EEFTIE, TROSOMEZE LEKEOREZEHTICHBTE, FAmMAREEOFHTYH
FAREENZE L, AP E - FEOEFL S R o7z, ARETIEIN T TOLRICBIY 2 REEHRIEEM 2 IR &Y,
TEES DA HME - ZYEICOWTHRE 2179 TETH 5.
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FG8-3 HOTOEREStEYy> a8
fi787 non-EPI DWI MRI (Z & 2 EXEZ K O&5T

Ay B—, Bt AT, bk Hd RN R IEDE—RE, WA K, =i Bk
HAR At =S L > & — SRR

] AR, HEREOBMZMNICBIT S MRI OILEGEF MG (diffusion-weighted image: DWI) O HEIZOW TS
KOMEDVDH 5. O HiEIIKE < Echo planar imaging(EPI) & Non-echo planar imaging (non-EPI) @ 2 ﬁiﬁ
BN, —#I2 non-EPI DWI O MM ISR Z2ET 200, 7T—F 777 bOEELZHIITOLL, L@
FENEWE ENTW D, SR A X GBI BV CTETZ B H 1912 non-EPT DWI Z ¥k L 7CERI 2 4 & L, i
Wi & AT L2 i L, non-EPI DWI OF HYEIZ O WTHE L2720 a5 5.

[ & 53] 2016 4 11 AH 5 2019 4F 3 H O CTHfHi 1 non-EPI DWI MRI % #ii L, TR 12 B ERIE O A 53
HHLZ86BIDH) L, KRBT —F 7727 M XI2X ) MRIGHEIKEECTH - 72 4 FlZ < 82 B E ML E Lz MY
WEHME 45 B, P37 B, FIGERIL 56.5 % (9-86 % ) TdH o 7. MRI iX Siemens #1:# Verio 3.0T # w7z, 25
A AJE1E 2mm T, WG 4 5 30 T 572, non-EPI MRI TOEKREDFMIZ, HaH S kiRl E ANk g o
BB E \EMERCEHE L7z, 5efn 70 BELERIE O A 812D TR i A TR L 72,

[#& 5] 82 B, non-EPI DWI i i C o FHERIERG B2 43 B, FEYEGIAY 39 BITH o 72, M ICHHKEZRD72H 0
Ro1LBl, BOheholzbDWN21BITH-> 7. HHEEG 76D, BEEFI256TH - 72 EEMPERIE
83.7%, FaMEmhEIZ 35.9%, KX 59.0%, FFREER 66.7% Th - 7-.

[Z%2] S Tid, Btz 83.7% L M E o 72 b DD, BT EA35.9% £ <, non-EPI DWI (X2
WEOHEIIIEMENZ L wEE LN BT, VAT VIRERKIELRNEZED L DNRE o7
(AL AT VIRE 46, FEVERZE 260). —BICEHEIX T1 a'myﬁﬁf%fﬁﬂnv%za“é J, aLAF) VIETL
WERER CEE S 2 BT 5720, HHREE IV ATY) VIRELZENT 5720121, TLHRERDZEICT 52 L0
HThareEZONSL. T2, BEESO—FTIX, BEHRBEOY A4 AH 3mm Kimi & /hE8WZ & (361) % debris #/K
WBEKER TH 7228 B6) DPENEEZ SN, BEEEZETLIENIE-E) LaWER LD 5N,
D SN WBIETERER % % { 3% 5 729, non-EPI DWI TRk & S SN7-8E 1%, CT Mg 7 2o sk H,
LU CTHEHEICBHT 2 LEMLDH L EEZ SN

[ &) HEEi2BT % non-EPI DWI MRI O HBURIZDOWTHRE L7z, non-EPI DWI IZELERIE D 4 XAV & WIERF] R
debris &KW BERIEGITIZBIETEE 2 0 25 <, ARMEICZRAR S 5 L £ 2 517z, BEEFITIE CT, MRI E{§=
ST B R L, BEEICHTT ALENH L LEZ LN
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FG8-4 NOTOEREztEy>3> 8
ERIRIEE D 2 B

AWEMCORER, I AL, M WK
RS B SR

[iFUoIZ] BYRESIEENREEATH Y, 2o DR, 4, BIRREEOBRE, BRIED 2 Fl% R L 72720,

LT O ER M2 MET 5. BER 1] 31 B, w7 2 BHEICAEZFEE AR ER > HE L, MiE%%%
L7z, AHVEEICES 28072720, YRS E ko7, BETR T, AIVEEREEEMOEE % 20, B
LUIHERR CE e o7z, MFHEIIRAE CTIE, 45 25.0dB4 73E) T, oG ELAEZROR»ro 7, WG s —7

b CTHAT T, GAVEE _EEEICH 10 x 9mm OYVE BN 2 5830, B 5 kG NANO MR IZFRD B h o 72, A1 -
A2, BN X 259V EE G4 LAl 2 617 L7z, SEBHER O AR 24T\, i U 72 055 2 5 PRAR AR S i 2 2
M L7 49, HWEEMICE D ZIEEESE O RTG53 N 72A, S 2w HHHLER 2 Wi A kG R & 5 I B
(ceruminous adenocarcinoma) T&H ), WiuglZEEDSETEM L TV 7z720, GBIV 2479 Jigh & L7z, Byl
WZHEAT L7z, 35 CTMRAR T, WIS 27 diiEss, v v S@ilxts, Mtz 20 %072, Meiicy Bl e o LRk
MR A RAT L7225, WO 5RAAEE RO L h o7z WBH 1ERICH BRI X 28 M8IBR % fifT L7z, 4t
HiEskhez —5HIB L, hE 2 —38enn, MR b ¥ camMIc/ SR8 2 L7z sl a2
BRI L7722 2 A, EEMBOBIIERD Loz, BHI VB EZHRRL, NEERE*FHEL, HFH/Sy +
YTRATG, FiERT Lz, ARSI T, S 2R OBRGAIERO B b o 7z, itk BIFC, AH
EOIRZE RGN WOMELRD o7z, Wik, EHINIZHE - BERELZ T OB R2Z, HHrk
HREERDO TR, BER 2] 73 B, WZ 3 Eud VABEL L, BHREBRET L LWHEL Tw2s, AU
HhHEDI LT, MEZ%2Z Lz AYVEEREZREDO, YEWEANS & kol AVVEE LEDEEZ 0,

SIS T & e o 72, MM T, SFI9HET L ~OVidAG 26.3dB( U5 ) T, S 2 a5 giEls 2 Bk h o
7. WG Y —7 v b CTHATIE, WISRWAIRILZ D 8 6 X 11mm OAVE B 2 520, B O 22 a s ix
RO T o 72, ZERIGE RS RAE T3, classIIT T, fAVH 8 I IS HIRR AR 2 AT L 72, 2 ok, HIRRE (ceruminous
adenoma) L ZWT L, & 2 » HiRIZ, HWIEIC X 240 B REEH AR & fidT U7z, Seles RS — A BRIBR L,

JEE s & Ji i U7z, W % A0 b e i B AR S W R A 3R U, IS o B RO e dr o 72 EER L 0 B2 W 2 BRELL,

VIR & EE L 72, BEIRZEILERA IS B2 % underlay THRA L, RAFF 28y F2PEL, BN/ Sy F 2 7 %470,

TR T Lz, WA WA L, AT & MR CHIGIMIE CTh - 72, MikfdiZ RIFC, AL HEORAER
FOETEBAERT OB IO h o 7. itk @WIMICZE - BEREZ T, FaBIER2S, Hor LR
HTwiv, [FE] HRBREKE AT EICHFEET 2R THY, 22008 ETLEEITIEINTHL. BIL 2
7o#iPH T, ARISCHIGMRE X 18 B, HIGME X 26 Hl2s#hs SN Twb., FIEITHIRB RO S S HIRE £
TERRNE, BEBREERLE, HGIEO 4 SIS N TE Y, ZIIHIMEANMETITbN DS, EEFEFITH S
e, FiIRADBEHTHALZ EPOSTWMPHELWEAELD L. BEEIRFEOENIHELVIEELL L, DindmiEz &
b |12 ceruminoma & IA TV 7z BFITIRIE, BRIE & D ISTARMIIMEEDE 1 BIRE ZE X 5N TWBH25, BSHERER
LEFE 2 WA S 2B AL NS, I, IR S b ICRIR LR 2 72 L B 8I05% 28, SHZENITIZE L72f% &,

BRI 7206355, BHETH > TOWMEEHVBELIESNZEDH D, EESLETH L. BETHRFHN 7
ERICHIBLIDEM S Ao, BN REREBEILETHS.
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FG8-5 NOTOERFEEtEYy 38
HEVEEFRICEZ L N EEEMEEES

AP/ NIREITRY -7 X NI 2 N v O S = S TSI 11 B < S 0 N &<
AR B RS WIS RH SEES, RS AR
THAKY:  H R - SRV, CHALRSE BARBRAETTET,
CHCFERR RS e v 4 —  H SR

TL®IZ

SVEGER BRI, BHER HRZEXWRIEIRET A2 0%, Z9) LERZERICBH S L2 L8
Zwv, SlilbNbEd T MBI L2 212X 0 MFt 223, SVHEEEES & WS 7R % #EER L 720 T
5.

FEBI 63 etk

EFR ERFEFOD F

BURIE - PR S04ETER & & DO FTVAHIIL, LR Z2WZ Lz LIES ARSI S Z LI/ onwTwiz
DIWE LTz, B Z MmN E ST LTnzas, AHAURIZEVDIT Tl o 7.

HUE © AAVEEICIERIERRZEDSA SN TV, ZOMEBE SR ICHEZ <, ST MEIZA SR o 7.

RS AT R, T S E B R AT A S, AN IR O &g B R S Tz,

PRI R ¢ EISEIRIR, BELL - BEAZBIRIRIE A ST, WAV LE Y EE L AS N d o 72, EIL
FERD RSN o 72,

M AV R A SV EIEE O SEb 220, MBS CT 2 fifT. AV EEICKRES A S RzhY, FLEH,
BREIITRICITEIR % L, BRI TV ENTEREOBEIIMmNL DL EZ SN LA LR LERBE LD
SANASN, EHMRI ZHIT L2825, SERERICEHICHERE T 2 MEOHFADTER I N2, SEEERIC TR
L RE DA S .

e S

A EBREONBREOIER E U CTRASNNEH R, i, HMEL ENTERR EORKERR LEPOERPZ WL L
TEN 1), DFVREBMARMREIIWRIERE LTIV RWwELTWwA, SHOER S DHIL»SFRAALNLTED,
BB DS H o 72bDEEZLNDLD, ©FTVREROUBUC L W WO THERZ%Z L. WEHEOFH Y 54
HiBREZBHT 52 L IIWEETH 7205 HH CT THHBEOFRABZ Lro72720, DEWIETROEIRTH S 2
EDBREIEHH L e 2o 7. VB ERRE N IZAMVE B 28 & R S 3 BN AERALE L STW5A7S, K
FEBID X DD ST LIRETZRTAI LD VITEELET S,

S ik
1) BERIMES, JHER— AL HolER. JOHNS 24 :608-612, 2008.
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FG8-6 HHTOERFESEYy> a8

BEEEEME OV, HEEEERBEREEZEL /-
BA T #ifaammo 1 6l

BHER . g RZ MTH ORE, fH tkr, UTH M
REARRA: St BESETRARE

[ixC@oic] A T (Adult Teell Leukemia/Lymphoma) (ATLL) (& human T-lymphotropic virus type-
1(HTLV-1) 2SE R O R T MES TH 5. FIERITE T ) V8FHER, TFEETH 5205, 30-50% 128k 4 iAo
B iR EERD L. —HoF v - HIE - 80 B RRE % o0, JHEIC ATLL O 8 R ERE %
RO THEFNL B FHRE D R, Sl FRUERE RO, AV HERFRRIER OB L ) 2R ATLL OBKICE - 72
B2 R L 7= D THET 5.

BEBI] 69 Mt X — 145 8 A s & LIPEPiESEs 2 THEIR E L, B mZEH» S O EMCEsE L 72181 A] ATLL
it U C SRR N R LB 2 4T o 72, X4E 1 A X 0 mlfistked $ v & A BRESIHBLL, 48 T2 2256t HEE o 22 W
IZCTAT a4 F#EEE 21T, ERIESGE L2, 2 A TS EIISMOLHE, AR AREL, dEE2ZH L.
LHAMPEROBW CHAR Z G- S N2HE L, AHEERD MBLL720 S 512X 784 Fo g d @ s
N7=hUEIZ L o7, 3 A7 HICHIEEED FWAHBEL, 3 H 14 HIEHETMEME S BB L2720, KA
HEZ 3 H 20 HICHREBERARRE o7z ABRROHEINIAr—V 77 bThHY, BHEHRD FEHIRRIC
TLEMEKFREEZ RS, REAITIEIMEETI0 M TH-72. Bk, HYLHEL ﬁ&#éﬁ%@&ﬁ%%%b
BRI T & o 2 IS AL CT THAVEE 2 S HEN % Fii 3 5 fhilbaie 2 o 72, FLRKHICIZB T
OWEE ROz, FLRHEBEROFEH(LZ RO I0ZFOMENG D ED, %%#&%mﬁﬁu RO ol WHER
MRI T34, BEE, PIEEREEd X O 58 25 50 I o B SRl 3t 2 5200 72 DB e IR IZZR 0§, - i ieds b
ANCA VURIZBEMTH o 72, T2 IL2RIZLIFETOME WK L CH R EA GRS e h o7z, DUk X TEgR gy,
HIRNES L OV ATLL O R EIRE 7= Ex ik & LT, GHVEEORRIER X 0 Mk EMmEiT o7& 25 ATLL
DIEEIRE DB W E > 72, MENEHC IR & 2 ) 25 ATLL ISR LT DeVIC (AVEKRTF5F v, T hRTF
AKRZAT773IF, FERF Ay Y) BESMGIRG SN, HERGER, OFTv, Bl S$EOGEZED LH o208
i3 LR 2 2713 36 it sz il 7z,

[Z52] o3, B, S HREAGARREZ 29 28 NEE L UT—RICHERSE RS, BEPkE, ANCA B
WHHELZENFTONS., —HTHMIBICBWTH T - BB - Il & o BRI ERA MBI 2846138
20%IZDIE Y, BTANFRFERIE 0.7% ~ 5% 12D ONDE L DOREDH L. 7277 L ATLLICH LT, RIER D X 5 12 H B,
BERE, HUR & IR SRS LAV B R IR R A 2 B L2 & W) I LAZBR D) Thv., RIEBIOSE4F
HER S 2 S H B X OB~ ATLL WA 2SR L, HiEtho v, Hil, HE, e Emnmsmmz o &k
Lz M ENG, F 72450045 FAEROFERERN /LSRR 2 580E L, FAZERNICIEIC X DB L Tw 528, AF
SEIR & OB IZHI S TRAHTH B, —KAYIC ATLL QBB o hIufEiZ 10 7 HTH Y, FRICAERNIZAF N
wm%@ﬁSﬁHk@<%%u@bf%w.biw Hug, Wi, BHmAR A D, SHEICRSEERGEZE 2 L 7
Wiy, ATLL ® X 9 7 BRSSPI & L CalIcE &Ml AR 1Tv, BRSO RT3 LER D 5.
[%ﬁ]@ﬁﬁbiw,ﬂ%,%%,Eﬁ,%EWﬁ%E,%Eﬁﬁ SOSHIR L7256, BEIRME R HE AR Tk IS 0 A 2
59 ATLL % &0 72 MR B S AN ED 5. FRCAMI ATLL I PR D720, I/ ERZE 0 BRI X 55
EBW TV, FHEEIC ORI LERH 5.
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FG9-1 MOTOEREZtEYy>3>9
hEEImEZMERED 1 EH

ISP SN, MR —RE, B BRIER
| N7 e B SR R > &7 — B R R

[#S] MEEGMNICIET 2RI 4 TH DD, ZTORTHMFEOMEI TR THY, ZoHEFEIN0.3% L sh
TW5, 5nlFk A I O WA ClafEE 258 L <, RBRIBEZE BB % M7 L, WWEMRAIC ClEEOBR & % -
72 1 Bl RBER L 7272, MR LR OV FAirr a gL Lk 3 5.

EBI] 45 B X-34E9 HICEFEOFEMERE L OBHWRASHEL L, M TRBIEMEDOBN & & o7z HER D IEIR
AL L, BRI L 72, X-14E 12 IS0 EZ3 L, A2 520, YERMEA%2 L. Ea s id
RO, MEHIRA TIEA 40-60dB O IR T X ) B L E S 22Dz, 74 8 A M) —TIi3EAdH %
RL, T IBHENIAETED 572, ENoG 13/ 39% THh -7z, CT KA TIZY FHHEOAMIZ 8mm DikERkE
WERED, WELETAINEN ETOBDEHILL T FXIBEER»S T 7IBEIAUKTH > 72, MRIWE
TIETL B L T2 3RAMRTHERE S, non-EP ILHGRIA MR TR % 7203, Gd &M TIINEBICAE — %1%
SRR R & RO 7z, HED S EIAMRIEZ R 5D oo, MAFIER BN 2 &S ENBH & LTE TSN,
WG 720 TIES AR R O BN TH o 72720, X A4E 4 HISRERSEBUN 2 /AT L, BT RICIS U CEma
PR R E T R 2 G179 4 8t & L, PARE T 3ALEHIBIM 2 i T L, ¥ X558l ERE%R, Bk
fTo722 2%, ¥XTBHRBOELISF R - 77 I BEIHT CHEFACER 2 3858 & 3 5 M8 % 380 2 Wik
O L7 2 7. Xy FEMm%k, Y FFBET ML T L, BEIRACTERR A & B EAR I
Tk BRURIES MG 2 AR U 72, B AR o I AR AR O REIRZE AT A H 384 L, iR AT & % 2
Sz BB S 2 MEAII ClE SR TRIS 2 32072205, SEMTL Y MnWRInZ B 7. EEEMoR S KISHEY
2o T2 D W TR 2 AR D AT T TSR > TYIB 24T WA ICIR I L7z, 2 OBICERIRMEO il 2 52,
ML F VBRSO BRI IR L7z, BB X 2P AR R O 72 o BRI & 0 h iR NIRRT X hd o 7o BRI
PRI8E & BT Lk MR B T T & L7z, il & U CHEmMRIRBEIRO B 2 IR X E R 2809, itk
2 HHIWCBEEE L7z, JREMAS TSR CAB AN IS L 228 0&EHEE2 320, —H7 A I VB IEHARA L
TW/z, S-100 7 w87 3Retch b, MmiEhEE Sk sh:.

[(Z22] s AR A I 1 B IR BN 2 Rk e T 2T IR ERETH S, FEIBA & LTSS Scarpa
AR, PIETE, SRR & S, MR & oENANECTH 25805 5. BEIICBIT 5 58ER R D% L
AIEBIO CT ARG E BV R AR TH Y, B LOTBLIRETHL L EbNh.

MRI BT T2 GRS TrfE S, GdEEMELE) L ENDED, COFRMEHEETLREDONL 2D, #
M LIZLIEWEETH 5. ARG BV TIid MRI 4 TlX FIESTA Wi{§ TH8A55 2" L, Gd &5 T1 SR Wi % Tl
PRI BR R L 2 iR 7o, MBI O BIERAD A, IR 0 LA IR L B TR IS HU DN 2 o Tl S 5 JR i
WG —UHAHIEIRENTEY, REFICOFABOFTRE LT H 5. SHBEmMREE 1 CoME
BHNOMENEZENT 29 2 THEHERLROTREMENH B L E 2, fEL 2w

F72, REFO L5 ICHINARSER D 2 WIEBNI B 2 5 O R B % W 155535 H o0 33K 58 1 1R B F Jat
DFMEFIZDOWTHEL L TWABIE T Y ZE %S, AFER TIRATATICHEL 2 B e h o 72 2 & & S BRI &
B AR O PR 2 001 U CROBEIZ$ 5 H#t e L7z, BUE S TIOHEEMRME 2 B0 2 wb 00, ENoG il
FTTIETLTBY, BEIVNE L TOMBEARIET LI EPME SN TVBE I DS, Bl E1T o720 DD5 %K
JATIET AR IZ DR RV EEZTWD, FREDHEIT L725a 3 ahb L OHE2 a3 518 Th 5.
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FG9-2 NOTOEREZtEYy>3>9
ETHEERT CRIEL -TEieRFLEZIHEED 1 4

1 W, L HEE, HECGERRS, OKE F
WRUESHE B SRR

O SEIRFLARE IR XA R DS AR E L TB Y LIXLIEHRMRD LA H 5. SNk 413,
EOHRDOAEZRZZEL LBED, WHBRETIZZEZELAEZP W00, FFFERNTHEELRKTE/RL, MRTIZBW
T/NBAG I BRI % RO - SHEFIRILAMAE I IE O — B 2 B L -0 T2 ZICHis 235, R 735 Bk
[BUREE ] 1T4EM2 A MEZ AR LRE LAERITAS 2w, BE2ROT, ARNAEZBHZ2HZ TV DH 70, i
BEE SR L D MBRICRIANZZ & oo, [BEAEIE]  BEIRIE, ST, SRIAE, BTS2 BRI [MAE i L] i B S 1 5
MlE R AT 1347 23.8dB, /A 18.8dB I A 3 i v B M AL & HERE CTURIT A A e L, BRI RIS T3 B oD o R
JEAS45dB T 75% U — VA — N—% R L7z, DPOAE WMl & & CRUnZz L, IR (B%, W8, i, SEME#R) 2L,
Romberg's test [&1%, stepping test 07, T LEIEFT T N —FM T Aa T, IAMEEESCH R H 72 L, OFZORML A — T ~
W L, WETHEREMAN SR8 L [WHREFG ] A/ NG £ 501 52 ST C A B ARe - BiehaE 2 85 %
#) 2em KOBEMVEIHRZ D Y . JHZEOPLAWNHE RS X ) #7105 U F )7 THEEIRILIZ E S L T v CHEHIRFLAR LR
M &Z 2 bz, [ Kl ] UBEAVERT, IS e 2 fidT U a4 L il 2 /5 S 7z, SEIRILA IR 0 2
W CHMI B BN BSEA 2 JiAT U7z, Ay SV BT A, AR 2 FEal U BRI U 7 P ALt sk o i 955 % 526 7.
P B CHRE IR & FERR S 7e. BRI L I3 BUERBEIES T Ch 5. [ 5 IS O i T 10% fiiEIETH 1,
Z DK % WAREIES 2515 D T B, FEF ORI FERERAS— MR ATV 0 &S HEE, HS, © £\ Th b SFHIRILANRE SR
JiE & BEA RIS IR L T 5 2 &, /NG AR OIES; Th b B TH Wik 2 TR D 5 - 0EE T 5 L%
L. PWEARNES; & 57 D SEIRFLARREIIIE L, BRI & U CSIRIL & ik L T\ b 2 & ikl {5 ChgRE©
ELOTHEIIWRETD 5. T T-EABEARNEL; & SEFIRFLAFEIIE TIIRE R b 2 &R, GRFIRFLANRERIE X
% OFEBICTHIEO MG TLAF NS 72D REZEOFAZMANICIE LS BM T2 I EVPEETH 5.
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FG9-3 NOHTOEREEEY a9
S KERRE R (CHREL REEH ERED—B5

LU I S -+ 2 NI A e/ 7 ST - ¥ - IR Y | B
RIESEy SIS NS DN e S

[iZtwic]

VAT IR T A8 L, SHEES 2R 0.3 ~ 1.8% L Shbh, FEFWICHLEETH L. Shlbhbiik, S
ARERIRI 1275 2 FELE L 7 MBS J LR Lo U, TR 2 T WS 2 i L1572 1 Pl 2R L 20 THIiE ¥ 5.

[ 1]

FEFNE 37 B IET, HEE®RIHE EFRICHEEZZ L, UM A O 7208 & 7z MRI CTHEM S N O JER 1
WA SN, BB ZZ L Bolz. UEEMBRHE, HERMBMOMERIISEEMNTH Y, BIET, o v, G,
Z DD FEAIAT L e EIZ VTN B e d o7z, BER, 35 ISV B, (FEBEERESE) O TR S 1,
COBIRBE SN TN/ CT LT 5 &, 4 S N2 2 F o8 THREM AR Sz, ol L7k
CT Ti&, SRR 2.5em KOJES; % 780, SMICHIBHESE — S L T~ E#ER L THB Y, WANIEH
FNANCAEE L, BRI S L O° S KEFIRI &3 L Cw/z. MRI T, T2 THHAH—LRES 22T 5255
WGt 2 B O IR VR ZE 2 50, R L3R il R b B i 2 & o0 ARG A3 b 7z, TG oo 34 R A 1) e B = P S I
ZRRDTW720, FMICL B OTi8t & o7z KB IBIE SR T ORMBHE P RES T T, Bz U
FIKRESYHL, AMOBER I N TV 255 OO EHIF 217 o 72, BEEISREFEHE L ICAEET 2ROV
BT olz. METOMGENE Y, OIS BREEHME LA LB, SNl EL <, MEZEG L 2w
D HRCIREZ L 72 SARFIRIE & DG IZHETH ), SIICHBETRETH o 72, MR MRIE, REEHM
AL I L THB Y, RIMEAK & 2o 727D IEERNRI %2 7ol LRI L7z, #5H U 72 JE55 O & A 5 13 debris % G880,
M e LCHOBEEEAZE—ICEZ 2R TH Y, WHMMMRAE O EREEE e L. Wiid, fiki ok
ERAIEE R, —BEOEFHE HHIKOERDSD > 72b OORELICHRER L2, itk 4 » A OMEEE CT T
1 mastoid WO ERUIZEAICHB L, iz EOREIRD & CMBFLBRIFTH 5.

(% %]

ARFEBNE, S IRFFIRI 77 1254 U 7 M BE-B B L B & v 9 FER IS 2 BT LT, TR 2 A7V, RAFZf R
EHRONT1BITH L. A FINET OB RFAM TIRBRIMEDS I 2 WELLICHE L2ES CH ), SFHC ol
NEBF KT MBS FROT7 7u0—F2EHT 52 LT, BE~7T7Tu—FL, &iiTsZ LA T&7/ FHEKE
&, WREM OB S FEA T 2 RIS & ST, FAEMMIIEESICX ), MEEN 78.9%, ML 16.2%,
B 49%, LMESNTWE. T/, HEFEBORER L Keinsasser 512 & 0, FIFE 30.4%, WIHG
35.9%, MRUHE 15.2%, WIH 9.8%, MEHE 2.2%, oMl 6.5%, LHEINTwD. HHRTHIE, HKE 07254
FHROHE M ASHE— DWWIETH D, FRo0IE & TSRS 2 WSS 5720, AL L shTws, L
ML, FERRTTICHEREANEHERE L TB ) &M TH - 72600, BHFEHNNEKRE CHEE L TB Y BN T i
MeZozpld it shTws, KERIZ, 2 FE/TOMKBERAHSHTH o 7225, WEINIE F - THB Y HKmH
ISR INTZEEZEZONL., FHORA 2 FE LT, Wil REHEEHMES XS KEIRI & ol A>T I,
AFEFITIE, B TIT o T B BAREIEG A~ ORI T TR o ozt b, BHIH, HEFORMEZIEHTSZ LT,
WSR2 481555 % & & %% KHAVRHIY = RIS RE T d o 72,

(&% i)

UGH S AR LB o> 1 61 1 & iiags e, 22(4): 387-391, 1994

$ERAT X b 584 L 72 epidermoid tumor @ 2 B HE1l S BiptfEsMEE 39(6): 595-600, 2011

Primary epidermoid cysts of the mastoid: clinical and treatment implications. Mohammed % Eur Arch Otorhinolaryn-

gol 273:1055-1059, 2016
Die Epidermoide der Schtadelknochen. Kleinsasser & Lrtngenbecks Arch Dtsch Chir 285:498-515, 1957
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FG9-4 NOTOEREZtEYy>3>9
LB TEER L ~-hEHEANSRIEED 1 5]

KL s, P ez, g WiE, HHEomd, B e Rz, PE BX
HAGR 71l KRBOGR ke

(5] hE RN WAESS X BRI & S8 A Rt & 3 2 BYEIES; CTH ), HEZHRTHEBT LI LIIBDTRHTH 5.
il AV EGIC F RS 2 FRORE I L, B R S T AR N oW R & HEE ST DDV 1 Bl R B L 72D THE T 5.
GiEf] 43 etk GHMEAE EFRGEEL =22 Lz, gL, AR RS ) 2tkhERE LT 2 5 A PR ENIR
MRS % b3 AR H WY CTYURZZ & oo (BRI NSEBIIRE S LCRIBE 2 Y v ¥ o 7Tk, [3
W] WIHE, AR TR RRBICER SN ENGORMERZE L, BIROER 2R 7z. MEEI b
fHid 21.3dB (4 40:) CREOLREHMEZ ROz, WEE B CT TG TS 5 T BE ISR E 2 320
7o EBEREYIS TR R o 2o TEEEIN HISA PRSI 2 1T o 72 [FARPTA] R REAfR T, s
BT B Y FEHTISHM LTz, —EFBUBRGIEE &g L Th ) B2 —a IR Lz, H/AvEdgiiafizn
THEY, EEEHMM PR LA L TB o3I L2 7. LR L] Ay it 838 e < kst
RIS DS FED Tz TR A BRI B C IR BRIk 5 B R0 b & 15 S \ S IR AR I B, P TS o0 BL i) B G 70 L
AR, EAR, ADRRELRICHIIN 2 R 7o, SR TlE, CK5/6 Bk, Chromogranin & Synaptophysin (X514 CTdH -
7272, PRI & BRI AR RN H AT Y, CK7 Bk, S100 BTk T /L & 0 FiiE P - b iEEs & B S iz
Ki67 8803 1% A & M=l n & F 2 Sz, [irsdts] rfftsid R ChS ) MBI 12.5dB (4
) LUEEE RO TV D, BUEME 2 S EAEB L TV 2 8 S 2 HBIERO Tw v, BRI HEEEIHTH D,
ZOHTH I E AR N 5 WA RS O SR H B 0 2% Al & IEF AR, P E AR N S WE S 1 R M & iR
ML DRAL L 72 S O T 2 DSFEERIIHI] S T, RSN I IEES 13 2 Ol i B R & o852 Seyf
MAMZMs AR E SND. 720 - LRGN WIES; (NET) A4 N7 4 ¥ Tid Kie7 a8 & Mg 2503
BUHEZHICHWONTWS, SRR ISR OREEE 2 SFEL TB Y, HEHERIIC S SEIRE S - 72
PRAEIYRTETED, K67 FHHDBENZ EASERERENEZZO6NSL. Lo L, PHARENG-WES; O
SR 13 7 H2 5 334EL P 11 EITh 2o TE Y, 4% RN GRBBIRILELEZ OND.
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FG9-5 MOTOEREZtEYy>3>9
hEIRIED 1 5l

T % TR —B
TR RIEE

[l oIZ] FHRBMESZIENE L WIS CTH L. FTHRHRIEIEAIETEBI OIS Lok vy, JEFITH 25~
THbH., INEFTORHIIBNTD, MATICHELZH 2 TA5ZLIZHELVWESNTVS. 4, HiiEOFEBRIZT
HHBIEOZWICE - ZEM 2R L 20Tt d 4. DEBI] EMIE31m%, B PEmL-rSHBEY HE. LEw
ZO 2 AMHETA SWIMKT 2 B L7272, R HRIRHER 2 5. 3 AV E I ) TR E 2 072729,
2016 4F 6 AMBWIZ & o7z, HENL O OMERIE, FEHEASHHBIZ 2 TRILCn/e, FEREFEDRA (4
) T, AEIEF 33.8dB D iR R0 2. CT AT RT3 e <, B/NTRBICIKIEE 2 8o 7.
MRI T, RFMICHR EE SN LR L2 RO 72 MEMAETIE, SCCA 1.7 L HE LA LTw/izb Do, CEA-
NSE - IL-2R - QFT * PR3-ANCA - MPO-ANCA WL b IEH#iPH T o 7z, EMEIEE & of b LEEE R S0,
FDG-PET % fifT L 724 max SUV=1.67 TH 0, WHEMIIA LD LD -7, THEEEENE 2 5/ b OOMEES
WiCZE 59, MBS o8t L L, 2016 4 9 AT 2 iifT L7z, MEEIE, FLERICIZRATW R D o 7208
T7IFRBICKATEBY, WERMICHHE L2, FX 752/ L72%IC e FEtE L7z, fird o Raum 2SI C I,
paraganglioma - adenoma - cartinoid 2352 A3 % 2%, FBWHEEIIHEEE O Z L TH o7z, WERDKAHIHEEARTIE,
RN W L~ o AL g 2 R L, 34BE12 — #R B M - p63 — i By 1% - CD56 W 4 - synaptophysin B 14 -
chromogranin P14 - Ki-67 #5 1% TH -7z, L LEOFr 725, adenoma of the middle ear DFZRIICE -7z, T DHEA
RIS TROEEIZEE L, 2017 4F 2 AR EESRE AN - SFBBEM 2T Lz, 773508 Rr-720 00, JE
BEOHPICHINTWBIRETH 7. SHIT, EEIIWMRPTHEFT TERLTEBY), THEERZLCHIFET L%
Moz, BHIHMREELHEN, EMNBMEFCERELTEY), ZORBIHERIEREILEE Eb. #Eomws
Tl, RROER L VI I|ED D525, AEGNIES & EEREE OXRD X2 L, FEFIIEL LM T, IEF
HFRICE LD O B TH - 72720 HER: L7z, g, BAKE CHlc s Lz, 77 IR EMNEREM
DENEZTE L2328, Witd ) SRR L GBS A T, 25704 Fok#E2BI o7, IRIFRZEELZLOD,
2kHz OB T 255845 L7, RISk CROBBIZE T TH 5. [F52] hH BVEIES 12 (3R E (padaganglioma)-
JHilE (adenoma) -+ )V F /7 4 K (cartinoidtumor), #FEHEIE, HIEZR EBTF5NEA, WIRLHEIID R, B
DY THREBRT 5 Z LI TH 5. HIRZWClE, BHMREEHIEDOY G113 CT - MRI & b I — LRk e ALt HLHT L
DI HD, BERHINVTF ) 4 FTR—EDEIMNEARED RNV EDL . D0, EMEREE - WE - »vF- 74 F
FREEICOFBLTBY, BWEEODIIZRERAPENTH L. REFIIBNTS, REGRGLTOZIE
HTH o7z, HRICOWTIE, FHTEENEARTH 5. EWES & 38525208 ERoaMm2EITHh L. Miicis
Wiz AL Z EDRTE Lo/ &5, HEFMH TR ZERR 1TV, SEE0RIESORMB 217572
Wiz PAER ORBBIZETIE, SRR B X WG A TIEEELZRED TR 00, FHEA D &R L 72 IR 5
DOHEDHY, FIEHSERBEPLETHS.

216



45 29 MR HFHE SR XM S8k (2019)

FG9-6 NOHTOEREEEY a9
BAEIHHESHRE & OIFERI P REE T & - AERIREEHRED 1 EH)

Ppidsems, O B K mE, I AP
BEMESRARY B B IAGR)

S] MEwipiEsgs &, PESER R ss e 2 M RE D Z Akt Re Z S e E ¥ A R EA E B L ORRBR OFEAE D
SAbE S & LR L CHIBRIEA S TH Y, £ 10 FiF o REEE &8 20 Mo BESEEL MBS I Tns,
ZoHC, LKL (Basal cell adenocarcinoma:BCAC) (M IREMIEE O 3% % &, FDHH 9H DL L
HTFREZIZUDETHRERBICIET S L SNT VS, STk A1, BEIEARERIESE OGN L CIEEYI R %
WAT L7z 25, #iifmEC BCAC & HIHH L 7-ER 2 RREk L 7272, CHRME LR 22 M3 5.

BEBI] 29 it X-24F 7 AICHRoOEE 2 EIRIGEERR 222 Lz 25, AEIMEME % 5 S aiE s
LRWER & f A s2 L7z. BIE TR RNE D 16 1, ENoG 43% TH o7z, AT U A NI % 1T o 7220588547,
JE4T X 4172 MRI ARAE T34 EFLEIUFIE ISR 10mm FEE OREE % 580,  BHE G B T RRPY EAR 72 55— SR BE 5 N oo B ]
MREEFICDMELTEB Y, HmMRIIESS DN, X-14E 7 A URBBNE 2D, YFBEZBREICIIMEE 4 01,
ENoG 0% &L TH D, EHEME X OMEHEDTE & oz X147 HRISEIVEL & A [ T4 T 12 IE5
WAl 3 & OVBE T MR TR AN 2 JEAT L7z, TEBHIEEFLRILT 2 SO - MR EE 2 5 B FIRMNICHH T TR b LA IE
BCTHU, PHEMRRH RIS Z5E )R TH o7 NI 2 B E CHRZZEHNL, 2N XD DR KR Tl
YW L7z, KREENZ O W TH BN T 2 B % 58 o 705 T, RSS2 7 2 DI 70 BRI AR 2 AR L 7.
LB F CUEESAL L T e o 7272 DA AR OB CYIW L7z, COBREEAFHI LD, GHEEMEZ
PSR & L B RE R IEHR & o 4 RE A L 7.

BTSSR 2 A 5 A LB O ML S S B CRBERICHA L TB Y, fHRISGE % & % MR

NGBS TdH o 7z UIBRIIG 12D W I BRI D © 72 RS NE A3 AR 58D & btk &I S 7z, Fegkgeta Tl
pankeratin: 1%, oSMA: HEHIEA 1B %, P-catenin: FtE, S-100 protein: BB O—HIZkEME, Ki-67 index 5% T
HY, BCACOBWI L % o7z, MiRGHRED L L, X-14E9 H X 0 it 66Gy/33Fr MGt L7z, Ui
FEEHIHFRL T R E FHE R A OHEZ RO b o 72, MU T 7 10 7 &8 L 737, BHREEISGEUImcH b,
W15 70 72 i DT RO TV R\,
[E22] WEEES X, FOLRMER P VIERNS X OHIMREOFAED S BB X CEEOERN L EHFE 0%
BT EDNH L. FOH T BCAC IE 1990 E 12D THE SN TH Y, HEEEREIC T EINS.
BCAC O HMI#FRR IR IEEROR 1% ORI L 2RO WP TH ), FOMEEELR &6 U CHBEE 5
Rty R0 Al & fiAT S MZRER S S ST b, REFITIE, £ OEEERAAARTA D S B % &I X 2 2B
EHEETH Y, WRTEEEE SR E TEo T2 eh s, HERHIEMS X OEmAREEM 2 BIRL 72, A%
FTIL, WRIZE 2 I ELE Lk L 72w,
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FG10-1 HNHTOERFESEYy 3> 10

FEEMDhERETIVICE TS CD11c BRHEEHIREERD
T R SRR ET

BOBEKRERT, T m3et, =i A mE g
UBAHT RS SRIHIGERY, 275 AR UL L e B SR - SHEAHERALRL

[iztwic]

IFMEERVE BRI O F W 2, =7 7RO 2 b HIr W2 5 e T2 HmMREATH Y, ZoHRE
FRIEROME 2 OMIEAREEIMEEL L TVDL I EDRBEINT VS,

WA, KEIWMER T NE—EE %, TUAF—MRZELEDO Th2 M7 LV F—MRBIZB VT, LEEYA b
# A ~Td % TSLP (Thymic stromal lymphopoietin) 7 EAYEHIRAIE (Dendritic cell: DC) ’?3 T Ml 7 & o e
ZHIE L TWA I EDBHOND LI IZh 572, bbb IUIMFEEERE T H I B\ CHE R B oMK _FEZ 12 TSLP O JRAE
FHOPIZLTWAD, DCHLTIERZHLNIZIZINTW AW, Z2CTHMIE, Ytk CTYER L 22 0 BRER I P EH 4
DEFNVEWE VT, CDlle 2~ —7% — & LT DC DR % GEMMRAIRE L0 THET 5.

[y & 5]

Hartley 2 ENVE Y b2 H VT, JWHT7 V7 3 ¥ (Ovalbumin: OVA) OBEPENHE G2 L 0 &5 BEEL 1T - 7214,
OVA IZ X D) BERB X OAHENO BT Z 1T, PRI ERE TV 2 L7z, ASENICITA &2 R %
HBlLarviro—ne Lz RNEOMEIE7 HE, 14 HEO 2L Lz, £E7I)VOHREEAORE H I 5EE
ZRILANLVSY VL BREMEEITV, TNo 2 BUKBRICEHERZPLE LTS T 7 0 ALY 2B L7
YR85 7 4 U BIC—®kPik & L TP CD11ce PifkB X UL TSLP ARk E W CREgm % jiff L, #h?
NOBEZOWTHFTEMM E 2> ba— VTl L7z 72, $TCD11lc Pk & it TSLP ZAEMAPUARE v 72 836
12 & B T EYA D B TV R A 2 4T o 7.

[ & #52]

FREOREIR T IC CD11c FptE oMife & TSLP S BRO S BT ER I 1, F 728004412 X - T CD11c FBEMilg & TSLP
ZERMOREN KT 5T EFMERI NIz Dl s, IFEEEREFH R E T VICB W TR ERE TIZ TSLP 2546 % 5
B 72 CD1lc Btk DC SRS 5 2 L AR E 7z,

bhvbiud I F Clg, WFHREREPHE RO & IFREREFEROETVEMIIB T, HE» S HERMEO LK
\Z TSLP DAFAE % HH 2. wa

A@@f%%%&f%aék TSLP 75 CD11c Btk DC @ TSLP 2728k & e L DC DG L2 9 2 & ¢, Th2 %
EINEE AL CHBRERE P B R ORI S § 5 2 LAVRIR S L7z,
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FG10-2 HHTOERFESEYy>3> 10

FRINEFELEERFBEETIVICHT S
BHCOHREOMFE MRS — NSRS L 2 AR DORE]

fRdE OKEIY, AREPEOKRR®, ALUME—RRT OEE !
) T o ERRY: HRMGER, CHRERERIEM RS B RIIRR

(B Y] R E S LR oM, Filie L2 & o TRUMEME S E U Th 5. MM EHEREE, ACE
DS OUFIEERAL & LTaIn i, REMRERE U TEFHE L BN 2 EREH 5. HEE L TRMRFITEREI N
B0, WHEONFEOTHMIHITH ) LI UIEEICHST 5. S0, T2 IRBNEFERLHEEE T VICHT5H
CLHT SR TR RE I B R S — D RAIIC X 2V H B H B O RFER R 2 MG Lz, [HE] REOFRE (5mm x
5mm) ZHML, 74 A8— BB, ERMkkE M) 7Y VBT EL S T 10 X 10 cells/em® O F&FE %5 B il
JEIDEMEA »H— MCHRRE L 72, RE2ERgh 1 BE%, M—KEOmMALEERE 2 NS T CaREM®ICHEE L7z #
HEL 722, AANCIARIRALEL U C ML L 72 A CH SR PRI LRz i — M 2 BAE URBAIRE L L7-. MG/ SR
PO AZIT Ty ba— Uit s Lz £7-, WAV ER N~ #HEL 725, RN PGA ¥ — M THEL-H%
PGA B, IHNEFAICHEEOAD T Y v —VEEE Lz, PESEEZ W TLER 1, 2, 4 BEOVNEEZEEZEL, N
BB CHIRZ BB TE WA 2N EEMEE Lz, AliEfs 4 AT S8, Y HiE% HE 20, REllikfbs gt
TiMliZ L7z, £72, REONEEREOEAZEEEL 2. [#H5] 2> Fo—v#ETIid 20 Fidh 18 I TALEE 4
HHF CHEEMMESALNT. PGATETIE 3 & T THE 2Dz, Ml — MBI T 5 BB Z T WLE
B2 X ) EFCHEBERIEALNT, AHEONEIHER SN2 MR C I3/ BB 2 o 726 Tid
LRz, BEMGHEO®IM, Hihz &0R oMM % R 7225, B CIXIEFoNFEMEL RS, FHEREE
WIEFRO SN Do 7z, HBERSEC S B TR LR SN, BERMEORIIFD SN kh o 7. B
I b= VERIC B AV ERE R A ARSI E R L 72 & C ABAEE CHVE o W IERE A B S
72. (p=0.003) [E] SHFRREZ 72/ VEEBHSUE T 7 VORISR L7z, AV B E RGBS LT, 5
W EEPHEST S LT, NEEICER SN WFEHEEIH cCE e E2 005, RELSEREEMZHVWE 2L
THIRDOAZ BT 5 Z LS TE BARREFEDEL, BRUSVE ESEAE O A BB DR AR Sz,
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FG10-3 HNHTOERFESEYy 3> 10

Daple O X483 FEHHEN & EREMREROBEIC
BERERL, BiEzdH/1567

KB 5z’ e WA ME FHi?
NLHRORBE R v 7 —, P KBRORSERSE B SEIGER) - SRR

DI, ORI, FREMEAUE > 72mEIC b TELL, KL THELEREZBHAL 2%
Sz, MlaA, MBHOBEZIEL L kb A DX LPEETH S CEREMIEMmY: planar cell polarity:PCP).
Z O PCP DEEDVIAET B L, FEEORE, B oOREIEL, WO E, REORIERL L3NS
LWV T EWG o TV,

Daple i Wnt ¥ 7 F VR % (mET 5 HOLEHED—D2Th 5 Dishevelled 1A TAEHE L LTHRESNZ. F0
%, Wnt ¥ 7 F)VIZiE PCP Z il 3 L BEBED D 5 726D, Daple DEFRICL D, MBI O RITERE D S 7 5 KEAEDS
BT H 2 A SNz, £72, Daple DREFCRIIIFEBMKEUEREZ ME SN TV 5.

KREGEDET IV XL LTHE SNz Daple / v 7 77 b= A28 2 NHABHIORFITOW T 2018 4E
WCHE SN TV 5D, WEREREOMBITR, TOREIMTICE > TH0 ENLDONITDOWTIIIIRIE H3icfrbhiTw
v, 4 lE Daple / v 7 77 M ¥ AIZDW T auditort brainstem response:ABR, vestibulo-ocular reflex:VOR % Jf|
WCHER, aiERREE AL, BEREEZHERA L. /2, HRo# ) IFEE BHOBEEOENIZOWT O L 72
A3, HFIC kinocilum OV B BN R RERD S LEZ BN/, 2D T L 25 kinocilum OB RT 2 MlldE# T
VY, Daple 2SHIEIZEHE L T 5 EFEHEIN TV EHRUNEICER L, RERETHRINEZHEL7:. Daple / v 7 T
v b 204 TN T ER I E %O —HTH % microtubules DL ) BHEINTWE I L ZERSN, 2
N FAETHMBOWEEORIMN OB Z/RTHNEHEE SN, O LE2MET 572012, MM ERRS T2
FEERFREZTY, WEORENL O SND 2 L2l L. NWEAEMILO PCP IR & Mg S# ol L <
Gh S HITHIE R DO T & 2w,
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FG10-4 HHTOERFESEYy>3> 10
R4 v v THEREZIBEL U N HEEO Y EREER

MES BRI RA AU M BEA
MR AE SR

EIN=R
H

e, S AL & LT - M oBECcH D, FEHRORETH D, BUE, BRARNRIEEDE
BEV.ENTHB LT, Ml OB EDHLE R oTWS, 72, MHIRAEDCEBRHATFTHL LIEHINTE
D, IETE R R A RSBV T AR A EEAEED 12 E 2 A, INE T, N EEEE ORI O fEH A
ThNTETBY, WETBMIOBRERIME LOZERL EPERE LTRSS TWS. LaL, OB TRIC
XIS OREBIZR ST, eI O ISAE 2B b B IRREEILIE R AW TH 5.

[H1w]

P, MsrEEEo M oORELILE LT, BaEEcROHEEOREV GIB2 ZRMIEEDOFEEN D —2 L L
THITN—=TTRAINIZWEF Y v THET 7 — 7 Ot (Kamiya et al. J Clin Invest. 2014) HB5-LTWw3 & W
IR A ST, LSS (B0 B W OEREMRIH & 17 - 72
(5]

W4 L LT C57BL/6J RDERFZR~Y T AZMH L7z, MimEHEOE TV E LTHMSN S C57BL/6J FRlE 13 G
FCIEFENZMHES, K308 OEEmE PO LHEFHERINTYWS, il X232 RET 5720,
20 BEHA S FEWEIN 2 ABRIVEICE VN ZE=5 ) 7 L, WM OIREEAL 2 M4 280 22 Lz, &
WCHEOZFHINC B 20Xy v 7HE 7T — 7 0, HWENEMEEZ W CBE L. SEHoBEMmIc
BUI2Xyy THET I — 7 ORKEOEHMELEZFIL, H~T X LEH~ T 2D THBMN 217 - 72, FFIZ,
NETBMROBEZFHI L. S SICWPMo sy V87 2L, vz 2 r7ay MECLYIAFI 260
AFTU30ICHLT, A~ AL E~ T ADOMIIBIT DL 5 V37 B ORMED A Z BT L7z
[t ]

B ZIEE=41) v 7 OfE, 20kHz & 40kHz (25T, 32 BENHA 52T OB L2 7. 2Ok
S 32 WHI I B W T T IS Db 2 WEELZ T L2, NHOLFHICBY 204 v v 7#H&
75— OB, B~ ADERIRO RS BT A0 L, Elv Y ATRE Yy v TG T T — 7 OB
B R0z, BEMRECBA2REY Yy TRET T — 7 O, HEEE L - TEH~ Y X THEM%Z 2072,
T2, APEBHIBOBEICE L Cld, MEICBWTAREZRO R, o/z. YT AZ 70y VEORER, axFT v
26 BEIUIAF VU300 FEHBETFTIVICBVWTAEEZD > TP ZRD. ZOZERNS, MEGIZL>TEx v 7k
ETF— 7 OREITIERIEN, IFFTU26BLPTFFT V300D THI LD o
[£%]

BEREATHEAT 3 2 BB IC BT, WEF Yy v THAE 75— 27 ORERED 2, O THETHOBE X
BOBMolz. TOTENS, ML 29 BHILORE X 0 QM oRELLE LT, WFbFyy THE7TI—2
ORBEPHEOONLZEPWHLN ol WEX Yy THETI—7ORBICEIV IR F T 26T 5F T 7 30
AL, WHOZFFIIEHE TO A + VRS T L, WY Y SEBMAME TS5 2 EBHEIME To—RE 2 50
PEDSRIE S 7z,

EE0)!

IEETEEE I B 2 W OREBENLE LT, Ty v THET I =27 0B E ZNIED ¥ v 87 RO T A%
TBHIEDRENT. INETEETE O R BEE) & LT, GJIB2 28 SRAUHEEE & FARICIEAF v v SREARIER L LR
X VB HEIE T B R DRIE S 7.
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FG10-5 HNHTOERFESEYy 3> 10
BALB/c B % AV - R BIEETFOER

wH R, B BRSO R, FHI kse
R A ZET  WFLEEE 70 Y =7 b

[lZLDIZ] BRRYTADL LI H FAY ¥ 23 O ahl R (Cdh23°7) # A LTEBY, ZOLMEHT 53T
DOFRAFEIMbE I 2 FAET 5. LA L, 200 ORGH oM HEEICIIERE S X OIERT O ZREI RS Sh
COBEMIIENENORZHOBEIE RIHAET 2BHMEETEZRICL LI EPHLNLELE>TVE. ZNETIND
EfiB i T2 RO B, BEEICE 7 RAE SRR 2 V72 T SV ST & 7225, KRB O B=N T
SIHTET 25K DT ) AL ) A X)), BHi#ETFLZRAOERBHIIHBO CHEETH 7. 22 TERAIEIZD
MEEZIRL, - BHEETEMERET L2700 ERRALMET L L2 AMEOBNE L. [HiE] K~
BREE DT ) 2L R D ) 4 X TELMYPERT 2720, L O T ATHZEINTWAHEAMICED L, AWFET
13 BALB/c Hi 2% EF NV & L CEINL A D7, 41345 — 12 BALB/cA, BALB/cByJ, BALB/cAn B & U
BALB/cCr @ 4 Rt D)) % #EHE1 7 ABR (BVERERROL) FeekIC X D EFAli L7z, KIZ, ABR, FRICHEZBMHED
HRO LN RMERINL, KEBIESNZZFBIOF, Y7 A0 ABR itk L, EHMOBES X EERERZ
AL 72, T2, BIRL RIS BWTIE Hiseq @ 150-bp X7 — R FTHJ A% 4 XD 30 5 Lo 38 % %
BrL, T OO = —DOWBB L OEMLT /7 2E Mo ZMb L7z, [EB L OEE] Rifgecli%
HI % AT L 72 BALB/c @ 4 HURMHNC BT, P E R ERIBIC & 5 ABR BIEICIIME 2 7213580 S Nk b o 7298,
RO X A BMEO LR, T b b BERRERICB W TREENED SN, 4 %KD 9 H BALB/cByJ A
PEEEEHRPUE 2R L7, 2 2°C, @ DS n i #E &S24 Rt 2 5 BALB/cA %34 L, BALB/cByJ & ZB.L T F,
<~ AR 7z, AWFZETIX, BALB/cByJ $ & BALB/cA &M, 3 X U°BALB/cA % & BALB/cByJ & ® IE#iZZHL T
FNENF Y7 AE/EH L, ABR BEORIZE L E A L7245, (BALB/cByJ $ X BALB/cA &) F,® R EKEE L+
715 ® BALB/cA & %@ ABR B Z /R L7zDiZxt L, SQMEMKEE @ ABR BftilZ, BALB/cA ¥ X U BALB/cByJ [ ®H
Mz R L7z, —J, 1IEMZCRIC X D7 L7z (BALB/cA & X BALB/cByJ ') F.fE{A#ED ABR B IZ, MEMEILIC
BALB/cA LML THY, ZOFEHIE BALB/cA @ X Fett ik 112 8 P s vk M s 2 B 53 2 Bl i 125 i 5
HIEERBLTVWADDEEZ SN, T Fo7 2BV TIE, #60% OMEAHEA BALB/cA & [FFLE® ABR
B Z R L7235 5& 0 40% OMEAREE DB IZ BALB/cByJ L)V S EEIC A LT Wiz, TS R RITH Gtn
R 1A b D E I R R O FEE S B 5 B AR T AL T S W HEVE 2”2 L7z, RIZ, BALB/cA & BALB/cByJ
D77 AEHE LB LU 2RR, W EIICIE 12,662 HAL TERINRD bz, TS OERIIES ) A ORHFIZERD
BNz D, EEHENT ISR Y — A — SR 2 B3 5 Z ETE, KA IH - oBMERTERLEET 5
TODEBRREMET LI ENTELLEZ TS, /2, MELLZEO S B, 682 M THOLAIE X Jetafkiz i
SN, I 5As X EeH o RN i e T B R T L OB D PRSI .
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FG10-6 HHTOERESEYy 3> 10
Gne V572L 2ZE~Y ) X LH T 2EREEEDREE

(Y

e DI, A R, R i R F—
HHERRS: B SR - SHSEER AR

(1L ®IZ] GNE BIn T, HE7ZAE S ERHEREOMMA KT 2 > 7 VBBOESBICLHORESR, v )Y vy v
B-N-7tF VIV aIry2 -z¥xX5—¥ N-7+tFIV~vr /%3 rFF—+¥ (UDP-N-acetylglucosamine
2-epimerase / N-acetylmannosamine kinase: GNE/MNK) % 32— N3 2#ETThH5. ¥ T7IVERIE, HEHOIERITCEK
WSREA L7IRECHAE L C, MR aERk, MiE — SR8k, M- A K HoREZ IS L, fksed, WA
&Y, RIEY AT ACHEELRE R R TEERZONTE . GNE#IETOSZERTEL S GNE I +/85F— [
22 % £ 9 m AR 3 /85— (distal myopathy with rimmed vacuole : DMRV)] 1% 20 %*5 30 A0 CTHAET 5 Hdetn
HEEBEEOHERTH Y, HAUHTHLAIEEHOBEEICLD, BETOEE, KX SR EDOERTRIEL
FAER T 12 4 CHRATATRIC 2 5. TEAEMICITRI Y 221, Zf L 72/, Mo 7 I ag My vy
BOEM T SN 2 2550 5. AFBTOREE 300 205 400 AR & HE S N5 A AR CTHERIR
ESINTWS. DMRV #5282 § GNE #ETERIL, RIFITBVTidp. VE72LERD) 1 HFZ {, KIZ p. D176V
B, WAE R EOREAMIIB VT, YTUVBESEREIE -2 Lk <, ZOKKIZE VT GNE/MNK I,
GNE {fith & MNK {fitt O o OFEREE 2, P TIVBOAED AL v F 2 ANLEEHRTHS. & M TDMRV D
JEIK & 7 5 GNE {570 BB R V572L #HBL L7z Gne V572L SR <Y AT, b FERZL D, HEBIZHED WIS,
B B & T DEAR AR D H T EDHIE SN TWw S (Tto et al, Plos One, 2012). &K~ 7 X DITEIFENT O#FE T,
TN 2 FUBDSEINZ EAVHI L7272, 42 OMEEREONE L EEROBRBOBILE 21757, [MEL Tk
12 85 Gne V572L MZER < 7 AEDO KR EY T A L ATFO <Y A L%\, 10, 20, 40 kHz O tone burst 7 (2 X 2 ik
fEs s (ABR) B X OETHEENY (DPOAE) % I BICINE MM A BRICL, YR % 7B L CRIBRS I EEM 2 17 -
72 [RE#] AFo<2 2 Tld ABR TRIEHEES 2R L, DPOAE IXIZIF TR COFEB TS ZBD20S, FESY
ATILABRIZ 95 dB TR x0T, EFTHETERHN D K2Rk -7z WHOBLETIE, ~NTu~x7 ATIEIAE
LB 2RO 7205, FET Y ATRIMVETHIAN L LTV, S8 AMREIME R B Z R E Y AL AT T
S RALTHERRO LGP [BERLEF LD RETTATIEATOIT Y AT S 2R BERED LA 23072
BB ORERE%Z W9 5 DPOAE bR EX T A TIEHAL THE Y, Mkt AL FHEIE AP >72. Gne V572L 1%
Ry 20WEEEINETBIMROBEICIZ2b0EEZ2 505, 5#I1F, ST ST B TORNRET0OREL K
L, BEHBEECHETHIOMEENBZ 22 HET 5 L L I, YE BN LD EROMBIIZ L 5D OHh
HBEZDOLONFRI o TR WHDIEREITVIZV. F2, VYT IVEEOESEIYME TS RITTHEII OV THIE
BLTWTFETHSL. 7B, AWIE AR R E AR R Y F8E, REHEHLE, BER—REELE D
LR TH 5.
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01-1 P EERIESREERE OB - 320 EREFEBITO R

R ST, MulEKRE " miE B R WC!
HOCRERERRY: HRMER, CHRIEREER Y vy — KAk H SRR

[zt o)

A BRI 3R 2 O S A T OB B R R R T, BASERE DS L - ERERE R THEIR S B BRI
T HMBEZERE TS, BRETEEREREIZE L Cid Sudhoff 5 N2 X Y FLEIRICHE T 5 Z EAVREN TV A,
BAIINFTOMERTERIEEL X OZF0 EBICBT 2% / il oz R U< & 72 %05, HiEEicone
RIS T v, T4, EREREREES L CREAGHEICOW T, LEMERIT (EMT) 25lbsLwv
FIEDN RSN TS S SHEBEE~ MY v 7 ADBHHICOWT, b M HEREAMRB L OEREE 2N, bk
Bz B 3R 0 B 5120 W TRAT L 7z,

[F5ik]

SEBNE H R S R R 22 MY 8 9 e H SR © Tl % ifT Sz e RUEFP BB ERIE (CC BF) 48 B, #HRVEPFHE
PRBE (ACEE) 12041, FEZHBRIBEN 34 6. T XTOERITFMBFICHRN SN (HEREERS © 27-344 8229),
ZHRRIE 10%BHEAR V<Y VITHEEDHR, /85 74 A UM 2R L, BERELRICBTL5 4 Yy v
7 v a v (TJ) ¥—%— (Claudinl, Claudin4, Occludin), 7 KNS Y 2V v ¥ 27 ¥ a v (AJ) ¥ — % — (Ecad),
EMT ~¥— 7 — (Ncad, Snail), HIaBsiEYE (PCNA) J8BLIC DWW CoHuEMAR L3 Tt L 7-.

[ 5]

R TIICOWVWTIZ CCHBLWACH D ICHHBEEBIVREREF EMMETH 7. ATJIZOWTIECCHEB
TOACHEE BICHBIBERIA I T LTWwW2as, EMT ~—# — 2B L Tid CC B3 X OF AC #: T Nead ZEH 514
BPRFRICEA LT, PCNA KD WTIZACHDOATHE L A %2328, Snai 1IZ2WTIE CCHETOAERE 2
PR Z D, CCHEL ACTETENENLE L 5 728551 EMT ORELX 2 L T/,

ERXD)

SR OREREL Y, PEHAEKERBEICBOCTIEoW EEHERITIREETEY, BEREEHEO—H2H-o TS
CEDPIRENT. 7272l BRUPEEEREICB VT A = X2 0—lieHoTE Y, HREPEEBEEICOW
TIZHNEE X = AL D—HBE2HoTWwWb EEz 5.

[F5E)
AWFFED—ER 1 JSPS BHiF%E: JP16K11186, JP25462647 DB % 134T - 7.
(5% 3R]

1. Sudhoff H, et al. Pathogenesis of attic cholesteatoma: clinical and immunohistochemical support for combination of
retraction theory and proliferation theory. Am J Otol 2000;21(6):786-92.

2. Yamamoto-Fukuda T, et al. Keratinocyte growth factor (KGF) modulates epidermal progenitor cell kinetics through
activation of p63 in middle ear cholesteatoma. J Assoc Res Otolaryngol 2018;19(3):223-41.

3. Nieto MA, Huang RY, et al. EMT: 2016. Cell 2016;166(1):21-45.
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01-2 Zy hhEEBEETIVSEIRSLIOCTFEERELFERICH TS
ILK-YAP > 7 FIVDfEH

FOLECRRS "2, MR 3L SiE BRSO W &L AR Mg
OHRREESE Y 5 — KA HRIEBER,  CRGURERER KT SRR

[lz o]

AN NG VAT Y a v RIFREE ALY 7R VICERT A EORKTH Y, HEIEED S T,
Wae EORBIZED T, e EGHRCEEGTLLEZL5NTWS (Walker D et al,, 2010). G ERTTH 5
Yes-associated protein (YAP) 32X 7%/ &% —& LCTHREL, #MABITT S & THIBMIEZFHET 5 2 LAVRIRS
NTw5 (Park HW et al., 2015). YAP ¥ 7 F Vo LiHET & LT, M/ E - il > 7 F V2 BT 57 575 —
TR THHEL Y T7Y) ) 7 FEF—FILK (Volckaert T et al., 2017) HHET SN, AH ) SV AF V3
VICBWTIHILK-YAP Y 7 F VST L TWB 2 e sE 2 o b, 22 THE, BICHELZT vy VR HRBEET IV
(Akiyama et al., 2014, 2017) OB EEB L e b EERE 22 W C, ILK O3B B L O YAP D HNEITICOWT
RIEHR = IR 24T 5 72O THET 5.

(GSESWReS)|

HHEIEETIVIC 8 MMy, MDD SD T v bx vz (n=4). BIWHLOAARR~ 4 7 TR v THitG O BIE %
FHL, AhEPIC 5 HRMERRIE % A (Akiyama Netal,2014) L, EHE#a> bu—n& L7, 7HHIZS Y b
RIS, THERERMINL, 4% PFA/PBS (pH=7.4) TRIER, 78774 YIZEHL, 5S5um Oy R % 7R
UBEFTICH W72, b M EREHIRIC O W T EBREE R TTMICE - 72 43 6, 45 HE R & L7z, NIRRT
BIFLRIE 20 61, 20 B (CP¥4ERT 43 %, B 13 :17), RREMERE S #, 5 B CPEi 45, Ftt4: 1),
TREERIE 18 Fl, 20 B (FHE#M 6%, B 7:2) T FUL /T 7 1 YA/ 2 BT Wz, SR
SERIRHTIIE— R PUA & L CHLILK Bufk, Pt YAP Hifk% Hvy, ZR$PUHARIZ Alexa Fluor 488 goat anti-mouse IgG 5 X
U Alexa Fluor 546 goat anti-rabbit IgG % FH\», xfH44fiZ 4',6-diamidino-2-phenylindole, dihydrochloride % Fv>7z.
[R5E - E%]

Sy MHBEEFVORE LG ERETIEZa Yy ba— v ERNILK ORBEAIICHEL TB Y, YAP OBWNETI
AREIZER LTz, BERIEHRIC O W IR B X OBRIRE R B LR E L7 © ILK OB X O YAP OB NEAT
BAy ba— VRN, FREICEA LTV, F72, BRMEBRE R I2OW T ILK O R B X U YAP O NEAT
WCEBEZ AR bNLh o7z DL S izl Al B X BRI BEREOIERIIE A S ) VT VAT U a
Yo TV B WHEMEDRIE L7z,

(F5E]
ARI7E1L JSPS BHf# JP18K16908 DK % 521347 - 7.
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01-3 16S X 277/ L IC K D EREMPE R &
BIEPFEROARD SHRMED LR

BN ORER, ARH 26, s Bz, bk 5, rHE ORI S Rk 32 il
WRUEERIRFIR S H SR

[ZUc] BEHRMEERE R (DT, BRI O & ETICHEESES LTWwh I EARBENTEY, EERICH
BRIE D AL LRI I E AR ST 254 T 7 4 W AHPBEREND. N4 F 74 VAEBET S 2 & Tkt
CIREME A AT Y, BEBREICB A Z0MM E HEIERERWTH S, IE, RIMLY =7 2o —2 HiahH
DA 7 UNAF = AFITIC L > THHETOMEEDEEDBLE SN TS (Neeff b, 2016 4F ; Minami 5, 2017
) DS, BREOREOTETH LR EHW05EE 2 i E ClcisEs v

[J5E] FHAEEARTH 2 HBHEO R & B HROWE ORISR %2 6 — AW c_B L, Nf+7 1)V
LOWRINIE % IR 5 2 & T, WFEOMF# % LR L 72, 16S rRNA BRI ZEHI V2 ~4 BL V6 ~9 % ¥ —
7y ML TIonS5 #HWCT7 v 7Y A vy =0 LV A% o7z ZREOMITICIEQIIME2 E RTI v M7 4 —24
C GUniFrac % 7.

(W] 479> 7o 5 16 ¥~ 7 v 5 DNA ¥R Sz, BB LB F R zhen 125 7
LA VTN THo72. aZikEOIREETH % Shannon DL AREFR BT EIRIER: T 1.45, 2R H % T 0.99 TH - 7-.
TR AHT O S & ERRIERE & 1BV B R OMB R IMT L2y 527 — 2B LTz, BRI RTE AT
5, BEERMERECTld Staphylococcus, 18 1EHE 25Tl Corynebacterium?SZ NE WG % Hd 7z,

[EF52] SOFEED S EIRIE L B HROWEIIGHEHEORAEDSD ), MEHEMEICDECYD D I LIRS
N7z, PHOMRE L IZRE D, Z OGS IR O K &M OB L BRIC X 2R ICEB.L Tz (Kong 5,
2012 4F). NS OFMERIZEIREORBICO RBE 52 DHRZLEZ Sz,

[FHEE] ARWFFEIEARZEEG R BAFIEIT 7 ) AT R OBARFEA L L OILFEFIZETH 5. RIFFEIE 2017 4 GSK ¥ v
IR % 2T 7.

.I:‘I':. | | |
qpy
5y
70
10%
s v " Ak 2 ol
™ % b 5 " o]

By phylum

o o A 5 3 by
4 2 _'\. 4 q 9 4 i
o oy o i o o

. A % e 4 o 3 " e fond d . W
&5 - o - = = = - —u & = - = < -

o

Rela 1 bune

B

N u

o
e
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014 ATIVI YDAV AEREIZLD
Fi REKE B R FAE IR d 2 ERRE

e IR, ﬁﬁ,é% TUTFuAA=RAy b, RE F
AR AL BB RS SRR - BSHARS R

(15 5]

R I O ED B VITEN Gl 185 L72%, ARERHETHLHMMBRICBEAT S & CRYIER T
ESEL. ThDLEIYEFEDOFHIIL, FWEMEW O EHOKTE B L 085 L 720 EA Y A RGN s (SBT3 %
W OMWHSEZLTH L. MRKEEPE I, SR ES LM ERE SRS HENRAT 5 2 & TRIE
T A/NRORE R GIETH L. L VDA v TV U 4 L RAEEGS & o Tl 5Bk e (X FEREL 3
LI ENPMOENTEY, MEAKEETHEDREEICBIFIAAL P INVIZ U IAL VADOEEBELRFITLILRIEETHD
LEZOND., REETIIF~ T A2 HCTHIRIREOBEREET IV EAIERL, £ Y TNV 7 4V AEEGECS
V% Bl AR VR R 2 G L7220 TS 9 5.

(5]

C57BL/6J X7 ADAF< 7 A% L, MRHE+ 4 > 7NV o Fo A4 )V ATEEY (Sp+ flu) B, il JeBRE HMUE
g« (Sp) B, A v 7 VT UHF T AV ABMEG: (flu) B, SREEO 4 A IER L7, Hi 4 (I RERE BR sk (i
5% 6A) % 8000CFU/mouse, Hi#ti 8124 7NV ¥ 4 )L A ARIx31 ¥k% 2%x10°— 2x10* TCIDs,/mouse 5
BREL, H 12 1O HRERE I, SRR 2 SR L 72, SR YHED 2 WIS IEBICIZAM 4 B L H D0
H#% 8 12 PBS % & 5Hfdi L 7-.

FER T HES 12 128 2 HPEPEEE B X OV BIEPE S o i BRI $ A M S8 KR L CRHllg 5 & &£ 12, 7
O—H A b A M) —=ICTHPEREB I~ 27 07 7 = VHZEFHIIL 7.

FER 2 Wbk (MIEE 6A) X 3HH DR L ZHWEME~—F—2ZhENEAL, 3HEOWKOFRRA
WalE L7z, 1 EAEOERRZH O TREREL ST HRICELBBIZBIT AR VA Y 22RO S 2R
L7
(54

ES S &+ﬂuﬁ%lvwmﬁfiAfmﬁvvx@%%tﬁ%ﬁ&iL,&Hﬂuﬁfuﬁﬁmﬁ%§®@M%
BTz WHROFBIEFRIL SphETIE 21.4% TH 72D L, Sp+ flu BETIE 86.7% & H A -7z, Sp+ flu B,
flu BT ENEOIF IR M 2 B L iR L CEBHIC LA L Tni. —F, mHECB W CERZIFPEREE 2 720
72HE Sp+ flu BEOARTH - 7-.

F2BE 2 0 Sp+ flu BETIZ SRR B X P EHEBRS O WS b 3 FEOM SERE I S, SRR &
HRIGEORIZIZmGE MV Ay 23R IEEZD e h o 72,

(%]

AVITINVZYHFIANVADERGIZE 5T 1) MiRKEORPERF OB, 2) WHRFRERORM, 3) Uik
ExF L LR - hHEORKIEFE, 4) KMV A v 78ROBI 2RO RIFEERLY, £ IV rHFo A
WV ARG SR P H O FIEFR B L OEREALOBRK T %0 9 5. SHITRMVA Y ZRRFWISTTHZ L
W&, REHPEICBT BRI OBIZREHEY NS 5 720, HHEILOBRIKN & 720 ) 2RI RIE S
7z.
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01-5 BERFERICE > THEEICE>TWVLLDD
—EhERETIVICE T IEEHBEORERBICOVWT—

Z L O Y B
B JE SRR &7 S I

[(F5] PEHESET S & THEElE &7 L) /NG OBHIEIC X 2 8O MEIC X ) B2 5 5% I
WCBRBICBIB AN ZZALIZOVTIERBITH S, T A H = XLHHISNASEEO PR, EBEITEEZRD D
BEWH)ETHFICEETH L. WHELTEFA ML VICHFESN TGRS EENT 228128 ), BENFoE
el WAEAEL D EAMES NS, BaMiEc X 25WINE FFMIBIC X 2FBEDONT Y 22X )EFO) ETY
YUPITONTEEESMR SN TEY, THEHNM TO#EIENTH S, ZO720 M RIESFIC X D FES R
L ZDONT Y ABBENRAERIRAICET 5. BEOUETIE MK T- Opg 2/ v 7 77 M Lizv
AWZBWT, BE AL B\ I EEE S N THRISEBRIC 2 Y, NGO /MER O RAEAE T Tl 2292k
ZWMmE L[, 2, 3] MEaMBORBRZHAET L ETHEMEY -7 —Td 5 A RKIERESZ 7 75 —¥
(Tartrate-Resistant Acid Phosphatase ; TRAP) % FIffl L7z TRAP tai: 2 FIH3 4. [HI] 4H, bhubiudH/ g
O TRAP Rt 2. L7z [4] O THDETHA L, BB ORI O W THMAE/AG O, EEDPELL L)
2 MGES 2 7280, AEEBRTIIAHICLPS 25 LAaPHEET V7 ZOH/NEFIZH LT, TRAP #f 2 1fTw,
EMlaoMmoOFREBS T2 AL Lz, [HE] D WEERET VT ZAOMER <7 AHEFIZLPS (¥
FAFY ) ZEALZ AHICLPS #AHICT Y bu— e LCABARKEZ ZhZR 7uL oA Lz, —HEE#,
AHICHHERPEAT 5 2 e 2R L7z, 2) /a0 O TRAP e /Mg 2 A a2 kL, €ohoy
FH, ¥FX5E, TTIFEMOHL, TRAP Yefanf7- 7z, 3) FERAEHME coBlgt L Mgt 21T - B/ &%
FAREOCHMEE CBIZ L, WRe L7:. ZO%, imaged # VT, FaffifiomELmGEL DEHIL, 3>y te—u
EHHERETFVETHRE L. [MR] hEEZEZLAZEMTRYFEBORHE FX5FORN, 773505
DA B CTH MBS S, 77 I8 OFE TIEAUENICHEMBORBPMKT L Tns 2 LAMER I
7o Fro, BEMREER, VS Ho—#RT 7 IFERTEREH L TWD 2 LR EN. [ Lim] b
HEETVOH/NM TR K OBEHEMSHEML THE E VI RERIY, HH L RE L THAE L 7B HEEIC 2
AN ZALZHEMEAEHD > TWAIENELZOLNL. 5B LI OHEMRFLED X 7 = X AHHIL T
JIE, X DARA g E b o THHRICK o THIMS 28afMiz 9t L, MEO P 21725591045 EMIfFL T
W3 [5]. [BHCHR] [1] Ml 5 BFZERREE SIS A2z h HERIBOIRBICOWT -OPG / v 7 TV F YT A%
JHW 72852 5 -Otol Jpn 2007; 17(3):168-172. [2] Kanzaki, S. Ito, M, Takada, Y., et al. : Resorption of auditory
ossicles and hearing loss in mice lacking osteoprotegerin. Bone 2006; 39: 414-419. [3] #ilé; & @ B/NFICBIT 585K
IR & B E M OB ERICOWTEZ S Otol Jpn 2017; 27(1):53-56. [4] Sakamoto A, Kuroda Y, Kanzaki S, Matsuo
K.: Dissection of the Auditory Bulla in Postnatal Mice: Isolation of the Middle Ear Bones and Histological Analysis. J
Vis Exp. 2017 Jan 4;(119). doi: 10.3791/55054. [5] Kanzaki, S., Takada, Y., Ogawa, K., et al.: Bisphosphonate Therapy
Ameliorates Hearing Loss Due to Osteopenia in Mice Lacking Osteoprotegerin. J Bone Miner Res. 2009; 24(1):43-9.
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01-6 LEYPERTENBHETDION
—thBERXRETFTINICE T Z2E/NEOHSHBOGT—

Z L O Y B
B M SRR A7 R A7 0 A

[FF5] B X 280 e B3I X 2B DNT Y 22X VB0 BT Y ¥ 73 rb I TR X
nNTBY, ZIENMLHICHENZ V. ZO72OBEMMAKESFICI DFLEINDL L ZDONT Y ADBHNE. B H
FITIEW TR TH Y, HIET L EMEEICR L2 LIZMONTWED, TOMIEICR D A H = X L IFRHBHT
HbH. TORAHZALHPFER S NAUIHEIEO PR, B EEE 2D )5 L) MTHFICHEETHS. RILL LTIX
YA M AA VITHFESNTHEMIEAEINT 2 2 LI2X ), HANEINEMH, FEET L7090, &L 3G X )R
ELERNICEPBERIND DLV SODH L. BEOHEID, HaMliilNTopgz /v 77 ML~
T ABWT, BEHIESTEE S CTEBRINASEREIC R Y, B/ oP/MER O ERADRE 722 & 2 i L7z [1].
FRIE I TRREEHRLZ 232 eBMonTdh, wEMoBmIE /M oMLt aimadaz il <, i
Wra&/zdeEZrons [2] FHECBWTD HMGOZIHEMBOMGATHINTHE 00, FKREIZE
WTIRAEAIEORMIET 22 7P VERA SN TEL T, FHRINO FEICOWTEH R vy [3]. [Hi]
THRETNY T ZADOH/NFIZH LT, WABRKYIEREYE S A7 7 ¥ —+ (Tartrate-Resistant Acid Phosphatase ;
TRAP) 4t %479 Hikia i LS L Cw5 [4] 2%, AL ClEMilafs e/kitzit-7. [HiE]l 1) $hHEEET
W7 ADIVER A 8 ~ 9B D~ R Z iF 725, MEOHEAZYERL, AEILE D EBENIZY KR
#94F (LPS) ZiFEAL7Z. AHICLPS ZAEHICary bu—)v e LCERARKEZZREZNEALL. 2) HAE®D
Hipl J O TRAP %eft LPS #5705 — @B L2 HEAEF VY A2 BFEEEL, WHEZNY B L. 20k, H
MNEEBLHFEEYBRL, 2oy FE, FX5E, T7IGEWMOML, TRAP faziro7z. 3) FERELEH
WEE T OB L Rt 21T o 7o B/NE 2 ARSI TRIZI L, mifRE L7z, Z0#%, imaged v, Ffuifo
MEZBEIVFHIL, v b=V ehHEREFVETHRIELZ. ER] PEXZELZMOBE/NM TRy F850
FH, ¥X7EFORM, 77 I50FKDAHIBTHEMBORMHE SN, 77 35 05)K TIEAMEIYITHEH
JADORBIAMET LT b Z EAMEREN. T/, BEMBITER, vIgomBEeT 7IFafkTc—E®ER8IL T
Wp Z DRI NI: [ER] THEETVOH/N TRE C OBEGHEMRABEML Twd L) iRL D, dH%
AL CHAE LB 72 B 2 ) = A A BB b > T B 2 EIdME 2w, F 72, Bl 7
Opg /v 7 77 F3Y AQOHMEZ FRIEGHREICL ) PHTE 2L 2WMEL TV A [5]. 4%, BaMigdEED 2
H = A BHEI ST WIHE, H RIS & o TN 2808 iz 3 L, oo iic 2 2 LML T b, [&
ECHR] (1] A S BFZERR I WA & AT HIR B OIRREIC DWW T -OPG / v 7 77 b= A% F W72 55 5
-Otol Jpn 2007; 17(3):168-172. [2] Kanzaki, S. Ito, M, Takada, Y., et al. : Resorption of auditory ossicles and hearing
loss in mice lacking osteoprotegerin. Bone 2006; 39: 414-419. [3] fiiliy & @ H/NFIZBUT 25N & 8 & MFL O BER
RIEFRIZDWT# 2 5 Otol Jpn 2017; 27(1):53-56. [4] Sakamoto A, Kuroda Y, Kanzaki S, Matsuo K. Dissection of the
Auditory Bulla in Postnatal Mice: Isolation of the Middle Ear Bones and Histological Analysis. J Vis Exp. 2017 Jan
4;(119)[5] Kanzaki, S., Takada, Y., Ogawa, K., et al.: Bisphosphonate Therapy Ameliorates Hearing Loss Due to
Osteopenia in Mice Lacking Osteoprotegerin. J Bone Miner Res. 2009; 24(1):43-9.
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021 Down FERRDHEICH T ZHEEEREFRR

LS TEINR TEY NNANY N S RPNV NI o
IR RS S FE o e SRR, PHARIR 7 B SR

2 U I - Down SERAE RSB ERICRET L 2 L IZHMOFEETH 57, FFMEAHL NSV, e
WIT A, Down EXROMBFHRMOME T L AL L L, PHICH T FEMAREEA SN V. PH % FHICH
R5Z LWL Down ERDOBILPEFH EABILS 2 —HBHHIN L0 Lk v, 4EFK % 1E University of
Minnesota O MISF-E AR % FIVy, Down JEVE D gk, s, HE MO, EANICE EN S 5, HEKE,
CZEWLRC D W CRAAIICRE L 720 THE T 5.

751+ Down i R OMIBAE A 6 1 10 B, B X OWWHAMICIES CEMZEA L7 1020 HE L, b
FHMBEEH TR, EEEO LRIEY 74, X545, vFFX WM TcE sk EMEL, TRIZFX S
FRIMAMERTE AR TEE L, REESEEAS, %4, 4MI, A, wRo 5 50XWIZHE L7z (K1), FEE
WFEEETRL)EERHEZRETE 2R N T T L, M EEEROR T2 SMFEIHATIwiE g e L.
ZOME R CTHESEMIEROFH 1T o 72, BRIk 2 vy, gy FeWiohl %), EEse
ZNM, vFEEBEF Xy FEREMIE L, RBKCESEFHIL72. Amira & T RBE, FEiEO 3D
BREREL, RMEZENIILZ. BGEHEI <Y - Ry F2—D URETIT - 72

KK © Down FEJE O PIAERNE 4.75 = 6.60 1% (0~ 9i%), O PIERNIL 3.06 = 3517 (0 ~9ik) Th o7z,
TR L R EEEE, P I Down FERD VA HI/NE o7 FEEoRER T, B, YMI, bR HF
BIAE L, W, B TRAREIALN G o7z, HEBERIOOIL S B X RSO R WIS o i
MiFH THEBALNL D72 Down ERTIIHE L HERKENRATH D, BREMBOKTE 10 HTXTIIERD L.
IV Ma— VTSRO IERATE & 5 HIZFED 72,

M PRV HENREIC R D L, FNERET L2 -0CHBEORMSLBHBEORENBE, ZRICX ) PFHED
HEZMS LT 5. Down SENIITHAER A, HE, HZJWEMHASRATH Y, BIEHKOERELH D, wbw
% “delayed development anomaly” OIREETH 5. ZO-OEMHERICH Y, BHEHHRIBEST 52 E2 5N
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02-2 earable 5t Z AV /- HRXBEOZE ENBEEEEHIC OV TODIRE

<=L

I T T T
SRR SURER, S R BB AEIE M

(IZLOII) A HEE FEEGEELTBY, WG E OB OB X IhWALH &R E) < 2%, 2ha @ m i GEb
L7-#E 12T E A LR\, earable FHlIEE (eRCC #1, HA) &, el o9 2FHL T, Loy LEEE DM
SHEEEDZEALIC X ) A HBEDOIIRZEL 2 M E T 28885 TH 5D, FAxld, ZOBEZ v TSI PE ) S EES) % 8
L, EAEWARTWHPHEEOB X AR E L RDHHBL VI L, 50 @AM CTEAERE L O TOEIE R A - 72745,
REDIKE DR S72 2 E2EL TS (1HES,2019). 4L, RABHDRE & /VEEREOEERICOWTHRE L 7.
(S e ) W 51%, FREB LOHBEERBDO LR WERT V5 4 7 14 2 THERNT 26 %005 50 7%, P4 34 T
W7 %, "7 %8 L7z, earable il 2R3 (X). 4 YA YoM 235 0, el ¢
VHIZIERIFELED £ 74 M F S YV R IHBNEENTW S, FLEHEMNIZ LED THRIVDEZ ST L, ALEEPTo RS
Kz T7x P VT YIVRAITRZIFAHIET, NHEOBE 23T 5. BEHROBEFICEERIEN) 7V T 4 A THER
N, METFT—51d~ 4278 SD 71— FIZiEESns, X NI AIRITH Y, 1 FEIC 250 Moy 7)) v 7Lz
DOTH5H. Y ilidt 2 o0MEEE 10 bit TETILLZ3OTH Y, HELAVERIKEIX512 L LT, 20
Bl L TICIHE L 72GE0ZLEEEZFR LTS, RIESKESTIUIVNEFE OB X b KRE W L2E®T 5. HES
B HENCHOERES (Yasec t1, AZAR) CTHRABORZNE, M CHMMIMET (click b L < & crepitus) o7 4
RHESEL7. METHHICA YR 285 L, mARMOETHZMITS L) ZHERZ LT, 283200, Bz 50
MOBETOELELATNET S 2OZ 1y FELA HBICE2ESOIEZEE L, BERFRHICIROAE Lz (#
) RKFORERDZIRETIUL, NEHEEED KX MM H -7z, (FLL F L) earable 5HlARIL, mABIIC
HONTEOE X HMEINTEY, NHEEFHOWEIITHFHTH -7,

earable Z1: A2
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02-3 H)NEEMOEEt: a>77147 2 Z0OEHA

ANl R A FES mig &°
VEAGHAS R AR S A 7 22, - LA S —,
OB SR A PR AP R B - BHSHER AV

[IEL D] BB oOREBEBLORE L ZOREOHN X, @F, HEE2HVMZIcXl D iTbhiTwbiz, #HEERIC
BAFS 2 L THDPRE CERM KM I V. 22 TERAF, WP TOREF L TR REZ25HI 7 0 — 7 & figg
L. HAEWEEoE el Z2AaTws,. AN, BRGNS, TEEZ R E L CHME &8O BRI
Ziro7z. 61, BB U =72 5T HHMAFHIRRICE 2 2B IC O W TH BERMN 2R 2 R 720 THis
5.

[ZeEmEE] B hEwEitehil 7o — 7, @EOHERTMCHOW SN TW AL, #2883 24k 1, BX O
By FICE BRI TY S, B2 B/MFICS T, IRBTICX ) —E0RBZIEHIEG 2, ZOMICH/NMFIC
BT L2 ey IS X DEHIT 4. GRRRIZHA L) oBfE (27947 v A) Ly eefbsns.
Thbb, AVTIATVAPKETNE, WEHERARWI EE2RT. FTu—7 ORI L FHIR RO - -1 PC
FOEBEY 7 P I TICE0bRS. KV 7 by T, SRS REAZERT A LY, BN OREEOLI WA H
BICAT ) BERED A L T B,

(] Fries s RO =42 L, B/ %2 FRHEMEOMHBR FICBEEHI L7z, GHll 7 a—7% FCoRFEEL
PREMHum &2 H/NVE M SR L7z, 52 2 IRENEE L 20 Hz, RIE 40 um & L, DoHFIEWMNA AR (RiER
FH) &b XHWE LR IERBMEY FEHE, FX57EEN, 77IBBBEL, T7IBBHIIOWTET 73
FEEM (B B IO G55 o 228r& L, M owWTP NNz 2 h & B A% R Aok
LB I otz IO - HIANIDOWT 3 ~5 NEHIE TV, ENLOMEDFHE I TI54 7 v AL L7z,

[#5R] FHUR RO~ 2 TRIORS. BNEGoEIEREMIcE ) RE2 2L AERMITIRTI LN TEL. $/-,
RTINS X o TOWEIMEDS R 2 5 2 EARENTz. —H T, ZRHFRICIIS2& b ALN, EMRFHIZ1TS 72
DIZIE, HHREOFH A F NV PERIND Z & RSz,

61 T T

z | g

E | 0O

E4

©

E o
3 o 8
S 2t B @
= o g
5 | S
o

measurement point

B HAOHKTF () EHMER (B) . ORiEEE, ORXFEHEETRT.
1, WFHBE: 2 FXA4BEM.: 3. Z7BiEM, 4 7FIZBEW (LF
BE) ;5 FTSBiEE (X
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ln

02-4 FEEREZFETIVERAVET7 7 IBEERICE T 2ME2AROKE

FOEE M &2 Nb s
YEAGBERAR B IR AR, BB H AR, Ol - LR v 5 —

[IZroic] MrHicBT 2 HOEEEEOFMTE L LT, M2 X 2B/ oEEOMEI RS Twhb. i,
77 IFOEEIMEEENEESIRE NI EPREINRTEBY, 77 IFONEEOMIZEETHL. LarL,
H/ANEOWEIMEIZERICFHI S N2 LI3EE A LR, WHERHBREN R, Hi— SRz wn. &K
W ClEY 2B MEoOMFE OO, PHAREZEFVERCCT, 77 IFEEROT 7 3 508k % BUAEfFmmic X
DRDIz. S5, T IFOMBHNEELS RN ZITV, ZOEEEZHR-.

[7i:] mEAREZEET TV (35, Otol. Jpn., 2019) ZH\v, 77 I BHIkIW (SAL) Oz #NsEs 2T
77 IFEEERH L7, Nakajima 5 (Hear. Res., 2005) (&, BIEEE 2 b B TSRO 27 TEY, 7
TIFHEEREL LTET 2 ¥ PRBEMESEA Z VT SAL 2% S HE507 7 I RGO EIL 15 ~
30 dBRETH -7z, AT TIX, TholABEEOHKNEEORERELE Lz, 77 IF0WEHMEE 77350
— R Z 72N T A EMO) (2 TFS54T7 v A) ELTERILLE. TERORZ, 77 I58M EHo—mIc,
77 I B AT 2RISR LT 30°, 75° @, BLOENSICEE R LM (supero-inferior) (2/1% 5%
G oEttEEm Lz 2, ¥X 577 IGHE (ISJ) BEW#E HIHT 5720, S5 IST FTEIY 20,
TT3IE, T IGHE, SALDS R AT 7 IFHAEFIVIZEBWT G ML BN 2475 7-.

[ St X OV £2] 1SJ BEWT 21213 75° 1R B F HIANC B BT BitkAs kK & BN L 72, & of5F13 18T BRI X 1
77 IBHEIIBITBMENRLEL otz b l, 512, 77 IFBEMICEEZFIEDOH MO % THEIRKR X WA
W2, T73IBCHERICEEZYE A N V@M TRFEHIAE L2 LICLE2bDEEZLNS. SALFEHO
IEFHICH T 2 WEIMHAR T RIL, IST BERANCHARTHEBZOIZ ) AR E VAo, IEFH L SALFEEOH X LY L
RITVWDDEEZSNL. —JF, ISTEEW %O SAL B H o EMEE, OIS X o TIEEERRT O 1L H & (22
fE%&RT 720, 1S BRI CIZIER T OWEEITRE ST 2 2 L ICHBEL TCRAEOHUW 2170 LbEXH L LEZ L
nas.

12 : :
F = O SALE®RE o
TR EEOER E ® SALENME '
{ E
303 ; 8 o
O 750 0
A
‘_
HES bl
™ o
A i
n o o < . .
0 . [ ] - [ ]
s . Supero | . - Supero
30 75" _inferior i 30 5" inferior
ISJ &t B Al ISJ & B i

B av7SATFUoAORHEE () BEUFTTBEM-BH2a0T54F70R (H) .
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02-5 EE2E 5 FEICXHT 2BRABEIRE ORMIEDRE]

e AR EAR FE-- O ME 2 m M B R
UINGEERLRY: B SEERL, 2R EER R i)

U HBIEER RIS OB M TR CTH 5 2 &S, EFAEICE > CTHRBIRBERAICETLECR LS
REVED D 5. F72, YR CIRERHIHE TOB AR EIZRIE 10 4£H TE B ARFL TS 2 2 72Z DA L v ) BUIR
Bd L. HEIEEENI S CLERH Tl <, MFSEIGER SR g, BIBTHE CH SIRERI~ 0 AR
FIFEAERW, £2T, bbWIEFLEOH BIRNERSOHE L EHME L, HRIRGEREA BRI R P
L 2005 4E4 5 BE 22 HR 5 454 2 0 G IS PIRLEE T Rl Sl TAlr 12 e U 22 R R 9238 (1) 247> T & 72, 2018 4E0 513,
B2 HR A HE U2 R 928 (2) iT-oTwab. A, EEOBNEZRET S L L 12, BRICOVTHAEN
DT v — A THRE L7200 THET 5.

FEZHOBN (1) : AT 1 AEAETREGEYE, 34EAETHRINER OBIKHESR 554 TURHC 1 ERIIC2-3 A5
PHERER A T2 H) X254 THDH. 2005 5F5 548 EIC, 5EEONBIORIER A, MHHETITEKE
W CTEBRONHEEE T B S IETH & RO A & TIET, # 2 Bl T—0lo KB SO RRMEH9EE (1) 247> Tw»
L. EEMOIIREESFEL LD ICETEMZIHGEL, 20®%RI1E28 L T, HTREMPHEZIRET 2R
WE AN TIT o T b, fifEid 2 <, BFEMAFETMICHE U CTHER L2275, FEIICHEICSREEEM S 3
RITERE LR TVD. 2006 £ 14T o 72D T ¥ — NRACRISIE DR O PLFEE X 86%, i EFEI1X 98% &
RECTH -7z, HRHEB TOEMOEZ VD - 725612 [FOFEEZ L2 2584% TH Y, AR THHAATE 2o
TSR Tl A 7-2%, =4 — BB S 2  FAFREIIIA & THRMEBII RN E 7> T /e,

FE OB (2): Wb I LIZHNC, 2018 4FEA & fEH FHE IE CEBE O FA & WSO HRHHBMEE (IREA %)
L AR B ¥ —HMREIHEEICERE SN, 10 1R TH 10 AD 5 FEAENOBRRFEEE (2) DSBSz, EJ/EHIC
FIREE O T T FEMAMEES 2B LM L Tvwab, —HE CHREERAR oFL22H B & SRSk L, B/VE i
7, B L SRR E. SHIE T E#RRIR E B/NVE 2B L, WEB X O= PSR EoOME, HE
B, SAREHIRMO—HZ KL Twa., e E YL HIEHEME L NHEZHWTBEIE WS, ZEERE LT,
AN TEMAS S CHIB LS R 23R L Tw 5,

XFG & J7 i B R IR R 928 (2) 122019 4E 4 AH 5 5 AICBI L EFE54EAE 304, FEEKTHEBEICT v r—
N FARCE Fif, SERL4 TATV, R 100% TH - 72, BMFHIEIZ RO 1-8 DH O OBREZH 2 TLEEn
1 H/MVE, 20 B4, 3. BHImMRE, SR, 4. 7L22, FL2eied, 5 BHIEES, SRR, 6. 9PHMZA, EHMZAE. 7.0
Ao (ArpERE, wRERY), 8. mikE, =PBAE] B X [HRRWERHIEEA A CE Lzh ? | [ERICHMETEE LAan? ]
[ZZGHR (BAED ZERT L7227 | 1I22WTZENZFN Visual Analogue Scale(VAS) THEFHI &, EHORD -7
B, EhsSoEIConT s,

R L EER L AMEE CHRIE O VAS 3 7.5 DLk BIFTH o 72, BTHEM TEEICHIBT L T 7272 12 3L 220,
FLZEEEOBRENR DA -7z, BT 2 ORESMY 72w, HIBHOEICEZMY 72ntw)BRAAH D, Thzr
i 7-OIERE S HEHT5Z L2 LTwb. HRINERHENO BRI T 7.6, RIEFNOULEILTFY 8.6
LEFMTH o 2.

F LW REH 5 EECEHRMAHEE 21T, ZOHBRHEICOWTT v 7 — bR THET Lz B, ek
WFRIFT, HENIRE RO, HEIEGER AN OBIR S SRHliTH - 72.
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03-1 FHHAL TORKRE CT BIROFM T 7 > =2 TADER

M ZE, PFE B SR R
ROpREF H SR

HA P CRATRTNIC S B 2 W54 CT Wi EAL I & IR S GTh 1, ZSIRIFER O HEIZR S T & 7.
5, SR FAR IS C I SR S E CT MG Az T, IR I 2 SR % b BE& CTHlTaT 75 v = 7w b 2 &
BHEER->TWD, FICERITEGRIEEL S F TEV 22 WA ERNRGEO RIS 2 BWETH Y, MhofEg
EXBETTOEBILR TV, LA FZOHBTHTITORTWAEZ L2 HRTHICHEN TS 2 & T, flEE CT
W5 & EEEOTMHE DA X — Y O—FRWH R IZER L0 TR W EE L. 22 TERAE, THTRER DX
ARIE CT Wi % TR & FJ7 B L 72 [surgical position view (SPV) Wif%] Z#1E L, FE2AE 0S4 CT Wifg
2 X MBS RHARE ICH RG22 (MBS HE S 2018). SPV W{EOIERK - SIUIWMBENOTE T 7V 7 ¥
KCHFEICAT) S EDWRET, FEARY 7 My =2 7 R SR 572 fEROMALE - Rz vz 7 v—7,
SPV Wj{% % 72 70 — F\2 5500 THIBEB RN DO W TR 2 1T o 721212, FArE) Il 2 % L 2055 HRFFric B
BEEEN OMENGE GEEmARs, AMIEBEARHEBIR L L) IZOWTH ) 72, ZoEREO BB BB LR
FTENEDS o 72—T7, BIMEHEDOREICIZITE A LEN Loz, ZORKE LT, BRPIREO Z2WHAEIZIZZ
NOOFHBEIST L TUI2OBmOEREZRB I VWEDEN S/ o T, 20 SPVlRIZEA LT AL — 5 —
DOWWT 7 = 7R ECERICZVEL EE 2T 40, EEOFRFREGND T F > = > 712 SPV Hiffx Hwv,
FRCHEMIEHTE L E BN 23R L THS T 5.

RIZE B DO SPVE#
a) AL RERICEE L SR RE b)EEERE & ABFERE
F9i> HE & 2018 L V) & &
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03-2 3 RTEIRBIN Y AT LEZFAL -hEFHICH (T 2EIEE &
SME IR E DORESI 2R EET

[ 1= M N I & e i S = 2 3 O 1 B R 22
B LI AR A e B A - SR A B

[E] FHFMICB VT, bridge X facial ridge 1 OFAE 1L B AR, SR AFEG TR0 S MBS 115 O & DFE
ZAELRTVD, £ OHBFMHFEIZOFIHOEMICMIL TV, F72, FHNNHETH OEARL P HIRZE ONRE
DOEERILIZ & % canal wall down technique % %2 & 3 2 EFIOFA B L O Z DA RIROIEITF O T 7 &C, canal
wall down technique 17 AP D% o TWD. PHFEMOFIFE LT, cadaver X 3D 7Y ¥ ¥ — TIER L 72
3D E 7NV OFIBR Voxcel-Man Tempo % ED Py I 2 L —7 —OfiffTrTbhTn5d, Frid, FRICRIITES
oL L TMEEY CT 25 3 WILWEMNT> X7 A % FIJH L7z 3DRI (3 dimensional reconstructive image) #* 5
bridge %° facial ridge (2813 % BT AIRE L SMAEBAE O 8 BIAR & AT L C & 7225, Z OO REIRMEE CT 2 H/ER &
M7z 3DRI % HIWTIENT L720T, T 2234, [J3k] MBEHE CT (Aquarion, Cannon medical, Tokyo) 0.25mm
DAT A AMEDPS, 3 WICHARFFNT > A 7 & (Vincent, Fujifilm, Tokyo) % FI\» CHITEHE O REIRWE, AW, SRS X
OB G ARIT 0 3DRI sl (g & MER L 7=, L] HEEE2 A L THRFHZ 2T 50T, I T4 0fiEflic
DWTOMREMANL, HMEFEFTIEIR S v, Zhud, MEEERHEEhEREORE, 67, FREIC L > THIES
NAHRFEEIZENE L 5720, MalBW R EBERNCE > TRERZF2T, M2 SRR 2 L8523 H 5 &%
25720 TH5H. [#EHE] Bridge %Hi ) T B % & #7712 posterior buttress 25K X4, X 5 ICHATIAFEEE A < 12D
1 posterior buttress (Z#}H &% & facial ridge ICHABEIZ 5. X1 ICEHRMEIC X ) EEEMBESHIE SN TN S
62 i TED 3 WIT S % /1§ . facial ridge OB P IZEIE MR (W RE) Z2MRTLIEATES. /2, Ml
PHAE (RWERH) 213LoL LEHE L oMEMREZIEMICHS 2 L2 T& 5. [Hm] HRF 2 248 htfr 3
572012, FETr—va VAT ARFEHIMRRHMEESH 5N TW525 0.25mm O R F 4 XEOMEE CT @ 3
KICHHRIENT > A T 2% FIH L7 SDRI 2" 2 FRERHTE 2L E 2 b 5.
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03-3 RIEEE CT Z AW ZEROER : EXMHEERAHEEIC B (T 5155

oMk B, RE O WW, W £, EbE =
WA R 27 B G MR

(L) Daifked, —MEhFEREAICB W TEERN OGN AT, RN U CEBREN T3 3=
DOFEBFEFMH I N5 5 L, AREEOREICHZENORENATLME07H L 2 L 2@t Lz HEICS
W R RER MO EITHIER & 138 7% 575, BHEARIEEIO N THFBEOBRH I D AN— A1k
CT CHZEWRETH Y, SHIIZOREE [$ER] & LTUToRIZIT->7/2 Fge B o5iE, SRSV EER
SHIE 20 140 HTH 5. FrflltEA 14 61 14 H, WD 6 #1112 BT, FHBIOEFM 14 B2 3> bu— e L7
MVEE I PSRBT 14 60 19 T, SRZEGI2S5 6] 7 HC, HMid Marx 58O 3EX 126 15 5, 2666, 1)
A 3H3HT, 162 FidhbHENBEM#ETH -7z, GRSV 7240585 CT MmifRI13 LR B FARTIC IR S iz b
DT, 45D NVF AT A A CT(Aquilion, HEHE) THHZ L, #HiRifiid OM line -20°, 0.5mm A 7 f AJETF—%
IR 72 BRI 212H 725 C, 1) SEENEER, 2) EimREE SN, 3) BPERERIMI, 49 WEEo 4o
OFILHE T 2 BT, BRI RN A S B2 BB R MU £ TOlEE (FP), FP 25 B4l £ Tolisk (FP-ST),
W22 SR A £ TOHEE (RW-ST), RW-ST 2 & BT ARSI B SN £ ToO Mk (ST-FN), RW-ST %5 %
BUEBRIMIE TOMEE (ST-P) @ 5 THH 251 L 72, 4E#6E CTHSERD b D & Lz, i) FI94E#IE 10 7% (3-32 %)
T, B 12618 H, LS HISH TH o7z FHRERIFFRITR L. HEHO 2 FTHERICELANA SN2 0o
7oA, SRR ELOFEEIZITETH 72, $HEHO 3SHTHWMIEBBICHEEN R ONLh o 7275, WA-BoHE LT
HECTdH o7z, SAHAED 1 B CHImMREAEITRE O 72O iR TN O FESHEETH o 72, SEiiE, 2> bo—
WA TEEBROF B L D AMUE T~ > TB Y, FPAR L D AMUANIEA 2 BT SIH T IO AGED 57z (26
T 12 H, 46.2%). (F£)HHIIBIT 2 BEZOMEFWIZEITE A HTbhTEB Y, &iETH Wang(2015) 5 2%
BRI RE DI WAL 2 £ 5 SHEHI ClE EiA L D JEAS> THE Y, retrofacial approach %179 B2 X 0 BUF A
BoNRI L2 WMREZEHRL VS, SR TESRE & Lm0 E 3 HIZxf L T retrofacial approach T
VSB T2 AT 57228, REDPOMELRFMZITH) LT, KFHNEPHHTH L EEZ N7,

SHEB v kao-—L#
FP 5.88mm=1.26(3.74—9.01 ) |5.02mm = 0.88(3.6-6.43)
FP-ST |[1.39mm=0.97(0-2.9) 2.51mm£0.75(1.11-4.05)

RW-ST |7.21mm=*155(4.44-10.11) |[5.49mm *=0.80(3.61—7.04)
ST-FN |2.44mm+0.63(1.43-4.38) 2.06mm +0.60(0.64 — 3.11)
ST-P  |2.67Tmm=*0.67(1.55—-4.44) 2.00mm £0.65(0.97 — 2.86)

237



45 29 AR HFE SR AT S paE (2019)

03-4 — A/ NEEEIC & T BEREMREE ST T I BHDOEITORE

Him s’ i s, & SER° sl A1 & KL AV o
"BV BE R R SR, SRR BEE R A R v 4 —, PR R ERE R A - SRR

[IECsIC]

INEE (BHE) GZ0RENERICLY)PFHEHEOAL LT, HEMEOETREZETLI 0LV, & IIH
TR IL, W X DA IEIT T4 2 8038w, i, ALHHFMSATLEASN, KA BMEEORFS
[NANVTFAAy v ay2: ALhHEROKRK] 1I2BWT, /ANHHAEICK L T retro facial approach (2 C1F &I F)E§
LHFEHEZOBEICTFHZHRE L. ZOBICT 7 I5HmE R L CQIEHE~NOV— 2 {E L7 (Ikeda et al., ANL
2018). 1o T/MNHRETIRBEEMZEO AL ST, 77 IFHOETS TR L THE 2 EPLEIIR D05, WHED
BIfRZ MG Lz id o v., 22 THA & —MIPESEE 9 SEBIC B\ T, MISHE CT Wi C BRI RS B IE OV
77 IEHmOET R, I HERE L7,

(X% & FiE]

IS O B RE CT % AT L7z A B8 EE R 9 B i 4 B, 280 5 1) Zxbge e L7z, SFH4ERI 16.7 % TH 5.

BEBEORMICB T 200 % basicpoint & EFKEL, 10X H X8 CAEAHAD, Y# (Ri#hR) ZEkl
7[’:. B]asic point *5 1 mm R 7 4 X T & OFEHFEREEIRE 7 7 I FHOET2FHI L 72,

LS

T7IFHOETICEHL T, XEe Yie D ICBEMEEUMTHL 2 REEIAON L7z 72, BHRMZEOE
AT, XN U CIEMBECH O 2 2213 A SNk 0o 7225, Y il 5 18 CI B ASE BICH 5 2 81T L Cwiz (p < 0.05,
2 way-ANOVA). C D7z, BHiMEL 77 I 5HOMERRIZEMICBNT, WEIREORTITHFIEL TV —
7{;;?@@%& BB & OMEBRICIIMEE T S 22213500 SN kb o 72,

INETOHFTFOTHOBREREEICH Y 280G TlE, H/MMr LB ORMINOETRE I ZHEH I Tn 5.
L?b‘lg, INLOFREPIEHNBEE OB TH L. W7 - M E OYE, E# L NG L 23 R M o ki
MWUHETH 5.

SRIOFMERIZE Y, $HEORE I CHEHREDHIIMUNDRALO 720, 7 7 I8 M A 12 BRI R O £ 5 1AL
FTH5ZLERLI #oT, SHHIIH T2 A LHFHFM TO retro facial approach # £ 5K, 77 I GH 23
5 HEME & VIS B W TR O LB D B L E 2 b7z,

(5] JLFEBITEE ORI R FIR B BS WRE - A HH R sl il L 2R3 5.

Basic point "

B 1: RlEEECTTOEHAGE.
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03-5 #1L ) Heads up Surgery ARBEFFEFMOR EEFRIZE DL ?
—EEfEE &, BSIEIE DS & thE—

s &, PHIL SRR AR

PO R EROR Wi, K EA, R RN, NI R
B M SRR A7 R A7 0 B A

ZL®IZ) HMASE (exoscope) i3, WHEL L BB Z R QMR TH D, BHF 2 LIRS S hul
WHEIZE>THDEEEZEZLNT VS, HRFHBFMICHISH S WG RAICHATETWS. HIY) SEbhb
i, B2z S N7HMR8ETdH 5 ORBEYE( A Y > /82 ) Z BB TAICMAT L, BHAEE & i L 27 & £ & B
WCOWTHLNIZT H720, SFSELRBEILFMZIT -7z, W UFHMIEEZ 5 2 & TRAVEHE & HRHE o FH il =
ZTNZNHBHET Lz, BEEHE)  HFHFAW 6 12 ORBEYE 2 L, ZOFMiICBS LWiE - BT 8 A%t
fiiL7z. 9 TBAPREE I8 LT S 7z 20 Mo BER (XD 2 HWCRHiliL 72, 235 20 Mo 9 5 16 X 5
B FE TRl (B85 A, IEKAT L 2D S B D 4 BIZBEHEE TR TIr o720 #R) 16 M09 5, B 15(ORBEYE
BHEEY-VELTHMTLAD?) PHBEOM CREMGFEAEZERL T L2 (475 50). HM 15 (ORBEYE i, #
BN F 72137 7 I P B W THRERO RIRBME I > TRHE DO TTH?) 25mdEro7: (3.13 1), T,
AR & BREE O RIZ—E L 722%, HRESRAEAREL D bRV A a7 Th o 728 MIE, [Tk 0 wHEE
EHB L CHMSIZ o T FOMEDS TR ZT) TR XV TH L] L) TEThorz, WITHREIFHE
PEWAIT ZRL7ZOE, WOy 74 7 (FL - 7258) IZECROBEMEE L KL TEATLED ? [ Tho
7o. F 7z, AMEED S R TRAMERICY) D B R TEBNE e o 7. AMHSBEO T L LTV TW S D%, B2
Wb s &) RTAM, ATWNE, WHHERL T 7 I 5T, 2RO B8 L) SIS T 5§
RLEEOMEOMEIZL YD, HRFMIBIL2HFY—VELTOMELARATHALEEZ BN T2, HRINHSE
FAlr & FARIS, ML TRPEDS DT, £H5 headup L, —2OW{E (i) 2LHTEL I LAURTH- 7.
(ASTIE 72 130 B IR 288 K 27 2 A R T pi R AL R P ORI SE A2, i B s L o EFWFJETd 4. ) SCHK 1) Satoshi
Takahashi. et al Pros and cons of using ORBEYE for microneurosurgery, Clinical Neurology and Neurosurgery 174
(2018) 57 — 62.
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03-6 MRS & VITOM 3-D SH4RiEZE AUV /-
Heads-up Cholesteatoma Surgery

RN wA
JCHO REARMAWBE HH - NEFiit > ¥ —

BAMEBE TS BT, BIRL Y X 2B L THE 2 AL L2k b0, Kk S, HEEoOMEZ HHICZEZ 5
CTLIITEY, FHATEHOD 2B TOFMPRERL SND. 200, MEOSHEROMHERIET, HEED
A7PWMZALIEPREENTWVES, THICHLT, T —FICHLEBEINRZPREINMTGE Barxs0
heads-up surgery (HUS) (&, #HRL ¥ XM 2RI N5 2 L, BRBETEMERAITTAI LT 5.
CHITIMAE=Y — R L S AP RICH A 2R E217) 2 RETH ), BFLHIC L ) REDOWE %
SRR L 7o B G WA SRR 24T) S L A WHETH A, FLFMRA Y v 7 E L HEOFMHEZ 2 2 LA TE
L% L LR EA LTS, AEFRFMICBWTYH, BHMETFM A S MENREZ v/ HUS~NERE YT
FLTETWD., THITMZ T, WEPENREE L RIS HUS 2 1 (g & 9 5 visualization system Td % 3D #MEE AT AR
BIZE S, IRAL, AR T IS B TS SNBDO TV 5. HRHMESIC B W TH YEPESE, 3D /MASEZ v 5
Zricky, L OHRTM S HEMSE % L T heads-up position (HUP) CTHifTWREE 25 & E 2 HN 5. {#H#E X 2014
IRV E R NS T HRLFT (TEES) ZBHEELIE, HUS D XY v b2 FE L, TXTOEKME T 2 HUP T%
g HEEREELCTEL WEPEENICHG L7-EEEIX TEES TR 2%/ 52 LIEWETHL. LaL,
mastoid WIZEHREAHER L T AEI121E, B FEREORS 2 E 2 5 & BRTUHAIC X %5 mastoidectomy
NEVIFE L, BAMSETICH#ZIYENIC X % mastoidectomy # 17\, mastoid N DIFZER H % 17 o Tw 7z,
2018 £ 3D #MLEE (VITOM 3D ¥ 2 7 4, KARLSTORZ #) 28 AIZ X V), HUP T mastoidectomy A3 HE & 7 -
72. 3 7&b L, mastoid WIZHEE L CHHEBNED TEES & 3D 78 T mastoidectomy Z #lAGHEL T LT LD
HUP CFM5ek$ 5 2 &A% e & 7 - 72 (Endoscopic 3D Exoscopic Ear Surrgery: E3DEES). & 512, HIRMEHERE
MREYFETH I EERBENIRE (CWD) s SEREANALEIERICOWTDH, 3D AV, BENELE WS 2
LIV RAEFENICCWDE RN %217 2 & THE L %2 o T3 (Trans-canal Endoscopic CWD
tymapanoplasty: TECWD B EAMT). S5 D FAMEOBEIC O WTHET 5. NHLEE - 3D S L8 B H R T4l
(E3DEES)Mastoid (Z9RZE A5 L 72 i H B BRBEREF X L C, 3D AMAESE E N2 EH L2 Fili 21T T b, #&
A E BRI IS EN O BEE % i, mastoid #5413 3D #MREE M ICH % EBYIBH mastoidectomy % 17\, Z OH
BIIETL D 3D MRS T, MEEENBIEE TICHIRER M 247 . BUE E CTHHEIRIE 19 #1128 LT 3D SMESE T ICH &
YJ B mastoidectomy % 17> TV % %%, Fli@ b CHMEEALE & 7 o 7 ERNIZ o v, RV E E NS T CWD 3%
R (TECWD 8i = Hi4lT) Endaural-transcanal incision % 1T - 7% HH A kG 2 WS 2. MBS M, S HE
BREFMZFENSE, =T FFY )V (Visao) & v CTHHEHZRBEHIEE, mastoidectomy %17 WIRZE O %179 .
FHIBROBIIZ B0 UCHENRE FIOKRR IS ). ZoBRE/NE, SRFEAZTS . FL22iE M kg
WCTHN=F L. RFEMICEEL T, FMIOFAMEIE 3D MBS 2 F4k & LT LATS . NI PR (o8
PENRGEE B L2 h S ikd 5. BUE T CHH ELERAE 4 B3t LT 3D #MisE & mivkN#isE 2 0 L 72 TECWD %17 -
Tw5b. WYEREEE, VITOM 3D System ZJH WA Z L12X 0, $RTOHMFEBEMEIN LT HUS 251 g e 7 - 72,
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45 29 AR H A SR KR S8 E  (2019)

03-7 HERFHICH T 2RERE O-arm FES —> 3 > FHRHOFAM

g WL OPTH BRSO WBEC JER B IR BZ i il
RO R AL AL R T SRR, IO BE R R R S SRR

WGHA IR I B AR M - A2 EAEMECHEA L TB Y, 3 RoT R iniE R OIRICRER 2 B3 555, JE
BIBLRSN D Z &2 o FINTHE G ZILBEINETH L. COL) LIEEZMRT L2018 F ST Lar¥a—%
FBEMAREL , FA PR EBICB VW TOHEIGH ENTETWS . a— Y ¥ — A CT R ATHNE T OBICHA 3
% EEMIFADHERZIT) ZEDNTE, WENHEADAL L THEMADITFADOEMLF 2y 7 TCELEEINLH, H
RN K2 EORSNAEM L IRENTET, WO ECTHATELHRICRY»H L. —J), BHR
O-arm I3KRHH D HF07-H 5@ LM EZ W T 5 2 L VW HEL I 72 7% X MR T, M RE/ETHRED CT & kR
W2 ELZ A TESL. F72, O-armZFEXr —Ya VY AT L EMAEDLELIENTE, WEHIZ) 771 >
AT U —ALb R L CEZRE#RSELZLET, HEIMICLYA ML= a v b 7254 2L D 4RI CT
WERCMTOLY A ML= a B LTOFEr =y a Y RMiAWREE 20D . 22T, A DHREE L 72 O-arm % H\W 7z
HEFW ORERIZOWTIRRS |

AVEERERE B T BER iR E e L7299 2 C, MEEGHEEfmo@ P T 77 Ly ATV —2% X474 —)V FIZH
E L THIE F TORALEHPT O-arm O 1T-72 (KA). FliE AN OFLZZHIBIAT S IREHIRTE A 5 % I 2
BT CHEY RS THITSNTB Y, NHFEOH R EHE L OMEMREHERT LI ENTELZ(KB). FEF—
VA VVATFAIIOWTIRIFLALEEZE UL LR LVLYA ML= a VTN TEY, SRR NSEBIIRD
AT MRT LA TH -7z (KC). ANLWEER TIZALHEEMBIIHE T S, IR A ORERHA
D EERTHL I EEIEICHSTZ 2D TE2 (RID). £/, BHBUAMMCIDA V7T PREOMERHES
DOEBIZ DA HEZBD 7.

INFTOFEF— 3 Y PIFTIE, W1 CT WEDPER O PRI SN LI ENS LI A ML= 3 VOB
HSEDPHEE 252820, TRBEERPATRELR 2 LR EDFETH o 72, O-arm % HW 72 W bIZk AR
FEF =2 a Y VAT AR, IALBFORENZIZIZHRELTWwLEEZONS., REIFESF—Ta yRTE LD
12, MoHiT 7 /7 ud—hRELTEOR5E05TMEMDOEREZ S TVRELN
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45 29 AR HFE SR AT S paE (2019)

04-1 FEARBEFEF > - BRMEHEICXHT S
A7F0494 NEERARESEEDHR

wA FHWL, N B, K 2
PESRPERLRSE B SR - SRS R

2704 FEGH5 + SREBEREEZ TR R L CARICEVWAENREZRLIZ LS TE. A7, F
BRI G — IR & SR TV A SIS L CH AR TH S Lo dh 5. SHEbhbiE, i, &
FEHEE, ©F v (+) ZEOFBARKNT 2 - 2228 IEESNIC 32 A7 0 4 FEE N 580k & BAERRE
LD HEFRR % WG L 720 THE T 5.
ebg & Bl w513 201546 A5 20184 1 A FTD 2 4F 8 » A M BB CIBHE & 1T o 7= 2256 W HEE 5 127 B
128 HCTH A (ITH). WLBEITIED SEERIAE TH 30 HUWNT 5 HlEBCESRE) L X)L 40 dB P L (grade
2~4) L7z WRIEATEA FEGHRSICMATEENEAZIT L. A7e4 Faghki3zrr vr=yor
100 mg K VG L, 2@ THNK L7, A704 FEEMEANZTFH A5V Y (1.65 mg/0.5 ml) ZfEAL,
AR APEANL CSHER & * N 45° 350 L 72 R85 % 30 0 IARFF L 72, RPHETEE LT 2002 4- 8 HA* 5 2009 4E 3 H *
TO68» HMICAT A FESHEL + BRAEMFEFL 21T - 2228 HEEEE 174 B 174 B GSED S EHE IR
FT30 HU, 5 F%ECFEEEI L~ 40 dBLLE) & L7z (HBO#E). Z5uAf FEHHES5ENS, Faa—FU
400 mg X D BHGAL, 2B TR L7z, SREEERILIE 1 H 11 2.5 K)E 60 5 %5 10 47 - 72, WO
fifit 250 Hz ~ 4000 Hz ® 5 JAWEEEHEES L AV & - TP, HIRETH 1 ~2 7 HORNTE#» R kol
RO L RV &I LRV (HL,,,) & L7z, FHE$EEIE, JEATTEE OBk Tl L 72irl s, FHRE,
AR, BXOTEHAE, BEHGEE, BEEEN (HL.) ©6HHAE LA BEhdERakIcCaRHELZ

PE %3 = {HL,. — (HL o)}/ (HLy. — HL () X 100 (%)

HL,,. : R E SRR L~y

HLgonua » (GHEERTEMITE S L~V

F— 3P 2 EEERE TR U, EROBEII CRET, FHOEITWH t BE TR L, p<0.05 2HEE L7-.
U] IT BB O NFIE B 66 M 62 BT, FIHERIL 61.1 % TH -7z, HBO FOIEBONFIZTE M 81 H
Y93 H T, FIHERMIL56.0KTH o7z BHHEMBTI TCOMMIZ65£04 076104 0 (IT# ~ HBO #f),
HL,.l¥ 77.4%1.7dB 758+ 1.5dB, ® F\» (+) 1£30.5%  23.0%, HL sl 25.8*1.1dB  24.2+1.3dB TH -
7o RO REIE, HEEI21.9% 7 29.3% (IT #: HBO ), FRHEH49.2%  51.7%, HxI#)580.5%
68.4%, WEJFI#HA%28.2+1.9dB 26.2+1.7 dB, HL,.»"49.2+2.2dB 49.6+2.1 dB, I3 55.6+3.5%
/51.6+32% TH Y, ITHIZBWTAHMERIEEICE» -7 (P=0.019). 60 Al & 60 ML ED 7V —FI12451F
THKT 2L, 60 LED TNV —FT, HBO IR TITHOARIAZHIZE D > 72 (79.3% vs. 60.8%,
P=0.010). HEMIBETI TOHED 7HUNE SHU LD 7V —F 1237 CTHEET 5L, 7HUHND Z Vv —7T, HBO
BICHARTIT OGN RIPAEIE 72 (88.5% vs. 72.7%, P=0.005). T 7-i{&HHIHETIAT 90 dB A & 90 dB LL1
DT N—TIFTHEET 5L, 90 dB UL LD Z Vv —FT, HBO BEICHARTITHOANENEEIZE» o7 (83.3%
vs. 62.5%, P=0.037). X HIZHFTWV (=) & (+) O V—FIZHFTHET L E, DTV (+) ODZTV—TT,
HBO FECHARTIT HOERE, WHFEE X OB ERIGRICE P> 72 (76.9% vs. 55.0%, P=0.040; 25.4+3.2
dBvs. 16.6 £2.9 dB, P=0.046; 44.8 = 5.4% vs. 28.4 +4.8%, P=0.026).

Liaw] S oMET, A7u4 FESNEGERIEEAERFREICHETHEHE, REEE oFv (+) 207
BABRRETF 2o 72BN U TSR D B 2 LW 0oz, SO, J258 MR 3 2 B9 )ist &2 e
5L TCBEILLIAMATHLLEEZOND.
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45 29 AR H A SR KR S8 E  (2019)

04-2 RHERUHIEICN T I2HENIAGRALEEA 704 NEE

TEOREL O B AR MR fRE B Ak ekt ARG —RR°
ARl E SRR, PRI RO SRR,
SENLRPEARE AR v 5 —  BRITgE R v v — BRI S

(G|

ZESEHEERE D IIERICB W T AT O A NG (SST) & A7 04 FEESEPE AL (ITS) % [HEF2 A7 ) fF HI#
% (combined therapy: CT) DA ML [ MG HEZROF51 & 2018] 1BV TIEHEIES L — F C1 TSST L F
FU—=Fe%oTWBY, TNFEFTIIAYTF) VAR 2AREEINTED, WIhd ITS IZX 5 LR RIVRIE
ENTWAE., —FHT, AFITBWTIECT & SST Z LI L -G 1308 Th 5. BB TR TIZ 201647 A 5 H
L RBEMHEOMZEB I L THBEEEDOKED ) ZTCT 258 RINTRRLTEBY, ABRBZEORH 8 HA
CT#BIRL TS, 22T, AR TR CTOAHMEIZOWTHEREE LT A MY Avay ba—zHuThka
BiTo 7.

(4]

Ze VR BRI 2 E A S )4 [ R EE R R 12 B 3 2 AT 72 9E ] 2015 SEUE I X A Ik e & G 72 L ARSI %47 -
AT, SEY,S 2 BEBMINICHEBEZRGL, EPSHEEI LIS HEU L7+ u—CE7EMZ R E Lz JE
BB CT #12 201943 HE T L, SSTHIZ20144E1 H2 S CTHEAFE TE L7
(5]

SSTEEIZ 7L F=va ¥ % 60mg A Hliigd%5 L, CTHTIZE SIGH2 M 2 BMOEF 4 MOFFH X &V U Bs
NHEAZBER U7z, AR A 7@ [ 2k B B 9 2 ASHIZEEE ] 2012 4R 8CE O BET T MR o ) 35
WZPEVy, CTH#EL SSTHEZILEL L7, F72, 5 MEECFEORNIUEEE & £ T L OIUGEE % ik L 72,

[ 5]

CT #1232 6, SSHEIE 51 FIASH R & osz. CTHEE SST #EZZFN 2, PEPNIZ BT 13 BlZet: 19 Iz LM
25 B2 26 B, AERHIZEY 60.9 5 (25 @~ 80 i%) (ZxF L3 64.0 7% (26 i~ 84 1% ) TH o 72, HIEEIX G1
5 G4 DIETCT R 461, 841, 1461, 6HITSSTHT 76, 186, 156, 11BITH A FEHMETHELEEZRDR
ofz. CTH L SST MR, FHWME, W, AELOEEIEENEN53%, 22%, 6%, 19%I2x L 39%, 10%,
24%, 28% T, HEWIEBELLEOEIEIE CT DS AEMIZE D - 72 (p=0.02). EHHEFH TOMENYEEEZIZZhZENS
JE W ¥4 3F ¥ T U CT #E 26.5dB, SST ¥ 17.8dB TH &&= % A9 72 (p=0.04). K AWK T & TlF 250Hz, 500Hz,
4000HZ I2B W TAHBIC CTHOWEELSKE o7z, CTH CERMEOTIZELEZ 161 (3%) TRODS, MosbE
IEIXRRD e h o 72,

[#&5E]

M OB IC BT, SSTIZITS ZMR 5 2 L2 & 2 EREERRAVRIR S 72,

dB
100% "
60.0
BD% 50.0
40.0 | pr0.01
60% |
p=0.03 ] = )
10.0 - n.s)
40%
20.0 !
20%
10.0
0% 0.0
CT 557 250 500 1000 2000 4000
BEE aFEFAEN OEE OFE WCT m 55T H
pof Ak RS T LoDEE h a BE
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04-3 REMHEEICX T2 X704 KRIVEZBEERND
BEHICHBT HEEDROLLE

4l

MU SR Al 20 e F L G AR ORI BRSO MIIIASET
KE RIS, e e
NEAAEERERS:  H SRR - SRR, 2 ) Z E R, R R AR SR,
EREHE Yy — hHFRE S —

U BREERETCEZICERAHTH Y, TOREBIWL2TEL V. FLRBEEBEOREICBNT,
BHAT UL FRVE Y OFEGIEI—BNTH 505, BFEIRIATHTHLEHNS LRV, A704 RERVE VL
G5O, ATP, €4 IV BE, TR 75 0T 8A BUERE - TR B, A5 F
BENEA, BRMRE Ty 7, BEBBHRELR Y THRE LA OEBICOWTHROBEDNL { AL N5 DS,
HARBEA D ME SN TEBY, ML SNZERED R TV AP RworBIRTH 5. BFEESREHbEE 5
WEWERECIE, MBI B W T, AT 04 FIR5I2X 5 1 RERICHHE L <, @SEBREED: (HBOT) % Mifr L
TWa. T2, ERERKERRES X OEERZICBWT, 2704 FE=ENEA ITS) 2HifTLTw5b. Sllbitb
W, PEHIG#E L LTo HBOT, ITS OREFRIEZ HITHICHET Lz, B e i B 5 ERICERERKY:B X
OB R A A0 B B BBV RH I C BT, BRSSO BT T 1 IRIBHE T LB 20 R e L. (D4 A70
A FiH# &P LT HBOT % JitifT L 7z 161 #% HBOT #HAHE, ()1 RIBEHFITB VT, EHA 704 FEVE Y OHEE
DAREITV, TOHBBEEZ L TWw5 160 fl2 B, () EFA57af FiREFHLTAT A FEHENEAR
WEAT L 72 35 B % ITS #, KEEOHREEE - CEERL O IS FRINT OB 2 L7z, 10961 o HAERE 758 & iGHRh R
HIEIZDWTIE, [HEAE St B S A e BE O 4R8It o THT o 72, FRITIZOW T, FHEEH L~ (5
), R, 1 RIBEGE ToMM, © T VREROME, BERFESHE (HbALe>6.5%) O M, B, il
HEROF DN THE L7z, #H © HBOT B0 %R 26.1%(161 Bl 42 1), ZHWIRIEHRIZ 26.1%((161
42 1), AR (EREEIIAE ) #id 26.1%(161 Bl 42 1) TH b, xFHBEOE4EHIT 6.3%(160 B 10 B1), FHHHE{ER
13 11.9%(160 Bl 19 61), [HI4E (EREERIE ) X 14.4%(160 B 23 1) TH - 72, ITS HOEEFITL 8.6%(35 3
Bl ), FHIHMIEEIE 17.19%(35 B 6 61), [l45E (EREEMIAE ) 51 22.9%(35 B+ 8 5 ) Td - 7. HBOT BEHREDEE
7 B NI ERDS, WL L ITS HOZN LKL T, Ml FHMIcHEEEZ D7 (p<0.001, p<0.001). Wk
D FVIERZ P o TOZZIERIC DWW TIE, O FWIEIRA 2 20 o 723854 L L C, BRI R TH - 72 (p<0.001).
ERICE LTI, BEZ B TR HERS R 2N D - 728%, MatFEBEEZRO Lo 7. ERPNCHND &
60 &AL (60 %A 5 69 1% ) IB VT, HHEBMVHEICARTH o 72 (p=0.048). ZDMMOFHETIZOVWTIX, T
FEH L~V (5 R, 1VRGHFERGE oMM, HRMEIOAME, BUEE, SILEHRREOA D W TRE L7225
METENABEIRO L odz, HELELFT LD BEMHEEOBHEITE T HBOT PRHMEIE, ITS BB X OV B
L ORBEE L LR L TEEEZ O, HBOT R ITS DRI RICOVTIE, WELRLL OE@mRREINTEY,
KRBV TYH, HLITHLEGAT0A FHRLVEYOHRGZHLE LBYEEENTARTH 555, #E)I2 HBOT
AT A2 0L - TC, BRIFREIGELYEL RS Rg sz,
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55 20 BRI FHF SR AR H R K (2019)
04-4 REROBENEAREICET 57 27— MEFHEREE

W B Pl mAL HH ML KRB RS e e
YRR HSMEWERL - AL, CHREMREWE S W R Yy —  H SRR,
THARS:  HRMEWF: - BHSARAMR, RO EERLRY: H SR

[ UdIc] BSERS S P AR, 22 MR A = — VRIS L, ESHOBONTWAIEREETH S, 2012
SEITHF E N7z AAO-HNS @ “Clinical practice guideline : Sudden hearing loss” (238 C, ZEFPEHMEREIC 3 45 2 710
4 FEsTEAREE: (ITS) 1%, WHIEHE CHEEASERAE L2234 0 2 kiB# & LT “Recommendation” |2 B H i
Tw5, F72, 2018 4RICARICRESI N [RMESHEZSHO T & | ClE, BRI 2 ITS IZ WG
ELTHESREZ L — FCl (BHEIBRILE WS, 179 X5 b s), Salvage it e LCHEIRS L — F B (BH4ER9R
WAHY, F7HIEHIRDLNE) ITMEITTONTVES., AT —UHIZBWTIE, 1< A 5 BIRMYRT AR p g &
LCHF Y IRA Y v EOEADEEMNTEADITONT WS, FAETIE, ITS 2 EREMHERIZAT ) MG L Tw 5.
D& )T, RSB N IEANE AT ENSCIE KRR E N T W A 208, BRBEISA D720, JELERT 5 ICIEE -
TWARWVWEENTWEY, TOERIIBBTE TV RV, Z2T, ABREOBIEZHMEL, TV r— k%
1o 72O THET 5.

[ebge & J59k] 2019 4F 2 ISR 30 - SADCAEE HAR