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The impact of COVID-19: How COVID has changed the world

A% HmFWEF (RREEEE> Z-)
Yukiko Iino (Tokyo-Kita Medical Center)
ME HE (FEEFRKEF)

Tetsuo Ikezono (Saitama Medical University)

PD1-1. Dealing with the Coronavirus disease-2019 pandemic in Japan:
An otolaryngology practice perspective
WE W (ERRY HRRERERRT)
Sho Kurihara (University of Miyazaki / Jikei University School of Medicine)

TRERRE

2011: Resident, Dept. of Otolaryngology, Jikei Univ.

2014-2018: Graduate School Student, Div. of Regenerative Medicine, Jikei Univ.
2018: Assistant Professor, Dept of Otolaryngology, Jikei Univ.

2021: Assistant Professor, Dept of Otolaryngology, Miyazaki Univ.

PD1-2. The Status of COVID-19 in Korea & Its Impact on ENT Practice/Resident
Training Program

Shi Nae Park (The Catholic University of Korea)

EE R

1994 MD, College of Medicine, The Catholic University of Korea

1999-2013 Fellow~Associate Prof., Dept. Otolaryngology, The Catholic University of Korea
2014~ Professor, Dept. Otolaryngology, The Catholic University of Korea

2007-2008 UCSF Medical Center, ENT department & Hair cell physiology lab, Visiting Scholar

2020-Present  Board & Director of Training Committee, Korean Society of Otorhinolaryngology- HNS
2021-Present  Board & Director of Public Relations, Korean Otological Society

2021-Present  Advisor of Korean Tinnitus Study Group under Korean Otological Society
2018-Present  Treasurerar, International Facial Nerve Symposium 2022

2019-2020 President of Korean Tinnitus Study Group under Korean Otological Society

2018-2019 Board & Director of International Affairs of Korean Society of Otorhinolaryngology- HNS

2016-2019 Council, Association of Research in Otolaryngology (ARO)

2016-2018 General Secretary of 6™ EASO Seoul Meeting

2012-2020 Board & General Secretary, Director of Scientific Committee, Director of Planning Committee, Director of International

Affairs of Korean Otological Society

PD1-3. COVID-19: Lessons from SARS and Otology Services in Hong Kong SAR
Michael Chi Fai Tong (The Chinese University of Hong Kong)

1987, Medical graduate CUHK, 1991, Fellow, Royal College of Surgeons in Edinburgh, 1995, Founding Fellow, Hong Kong College of
Otorhinolaryngologists, 1999, Research MD, CUHK; 2003 to 2008: Professor and Chief of Otorhinolaryngology, Department of Surgery,
CUHK; 2008-2015: Professor and Head of Academic Divisions, Department of Otorhinoloaryngology, Head and Neck Surgery, CUHK;
2015 to present: Professor and Chairman, Department of ORL-HNS, CUHK
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PD1-4. The impact of COVID-19 on otologic care in Canada

Adrian James (University of Toronto)

1984-87: Medical Sciences, University of Cambridge, UK

1987-90: Clinical Medicine, University of Oxford, UK

1990-2000: Surgical & otolaryngology training, Bristol and Oxford, UK

2000-2003: Clinical & research fellow, Dept of Oto-HNS Hospital for Sick Children, Toronto, Canada
2003-05: Senior Lecturer, University of Bristol, UK

2005-present: Staff otolaryngologist, Hospital for Sick Children, Toronto, Canada

2017-present: Professor, Department of Oto-HNS, University of Toronto, Canada

PD1-5. Evidence, experiences, and lessons from COVID in Brasilia-Brazil

Marcio Nakanishi (University of Brasilia)

1996: MD, Graduated as a physician at Sao Paulo State University (Unesp), Medical School, Botucatu
1997: Medical Lieutenant of the Brazilian Army in the Amazon (Manaus)

1998: Resident, Dept. of Otolaryngology, Sao Paulo State University (Unesp), Medical School, Botucatu
2001-2002: Research Fellow, Rhinosinusitis - Endoscopic Sinus Surgery. Jikei University School of Medicine
2003: Instructor Dept. of Otolaryngology, University of Brasilia

2005: Doctoral Thesis, PhD at University of Sdo Paulo (USP)

2006-present: Associate Researcher Faculty of Medicine University of Brasilia

2006-2016: Coordinator of the Residency Program in Otorhinolaryngology University of Brasilia
2017-2019: Associate editor in Rhinology and Skull Base Surgery of the Brazilian Journal of Otorhinolaryngology
2017-Present: Chief of the Otorhinolaryngology Department, Hospital Santa Luzia - RDSL, Brasilia
2018-2019: President of the Brazilian Academy of Rhinology (2018-2019)

2018-Present: General Coordinator Medical Residency Program at Univ. Brasilia

2021-Present: Regional Coordinator Brasilia of D’Or Institute for Research & Education (IDOR)

Tetsuo Michael Adrian Marcio
Ikezono Kurihara Chi Fai James Nakanishi
Tong
NS
BtEEXN

BUE S 5o T COVID-19 DGR 2 RO TV 5. FENI BT 2 BEGIRD, K58, B SR
B OSREZBR TR, 727 F ¥ OBMIRRE, 4HORML % E COVID-19 /8> 73 v
) BRI HAREOB AP O HET 5. KEORBRI OGO EEAL, 45D
PBEAGE S RIS 2 EDNTED L) T4 Ay v a vy 2l L72wv.
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Hiroaki Sato (Iwate Medical University)

1Tay

#3 (IWOX%)

Hiroshi Yamashita (Yamaguchi University)

EiEE

TS-1.

Hair cell regeneration-from mouse to human

Alan G. Cheng (Stanford University)

August 1991-May 1995

August 1995-June 1999

June 1999-June 2000

July 2000-June 2002

July 2002-June 2006

July 2006-June 2007

September 2007-September 2014
September 2014-May 2020

June 2020-present

August 2017-present

October 2019-present

June 2020-present

TS-2.
I ¢

Johns Hopkins University, Baltimore, MD, B.S.

Albert Einstein College of Medicine, Bronx, NY, M.D.

Internship, Department of Surgery, University of Washington, Seattle, WA

NIH T32 Postdoctoral Research Fellowship, Department of Otolaryngology- Head and Neck
Surgery, University of Washington, Seattle, WA. Advisor: Edwin W Rubel

Residency, Department of Otolaryngology-Head and Neck Surgery, University of Washington,
Seattle, WA

Fellowship, Department of Otolaryngology and Communication Disorders, Children’s Hospital
Boston, Boston, MA

Assistant Professor (University tenure line), Department of Otolaryngology- Head and Neck
Surgery and Pediatrics, Stanford University School of Medicine

Associate Professor with tenure, Department of Otolaryngology- Head and Neck Surgery and
Pediatrics, Stanford University School of Medicine

Professor, Department of Otolaryngology- Head and Neck Surgery and Pediatrics, Stanford
University School of Medicine

Director, NIH/NIDCD T32 Clinician-scientist training program, Department of Otolaryngology-
Head and Neck Surgery, Stanford University School of Medicine, Palo Alto, CA.

Chief, Division of Pediatric Otolaryngology, Department of Otolaryngology-Head and Neck
Surgery, Stanford University SOM.

Edward C. and Amy H. Sewall Professor IV in Stanford University SOM

v AREEGY /07 77— OBEERFE
HZ (EBRES:)

Takayuki Okano (Kyoto University)

TS-3.

i34 greater epithelial ridge (GER : K ERE®) ZRAREE T 5HFHRBE

FHINAKW FOEEEXERKRY S AY ¥ 75— FRF)
Tomokatsu Udagawa (The Jikei University School of Medicine / Stanford University)

TS-4.

WRAIERE _E R D3ETERE - DERE

ARHTTEE OUNKRS A8 ¥ 7+ — FRF)
Marie Kubota (Kyushu University / Stanford University)
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Kazusaku Kamiya (Juntendo University)
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Hiroaki Hiroshi Takayuki Tomokatsu Kazusaku
Sato Yamashita Okano Udagawa Kamiya
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BlRESN & (HmEEXZE)

Ken Kitamura (Shonan University of Medical Sciences)

JKO1-1. In Memory of Professor Naoaki Yanagihara
T EA (FRRY)
Naohito Hato (Ehime University)

JKO1-2. Professor Chong Sun KIM, his life and passion for otology
Ja-Won KOO (Seoul National University College of Medicine)

1991: MD, Seoul National University College of Medicine

1995: Resident, Dept of Otolaryngology, Seoul National University Hospital

1999: Fellow, Dept of Otolaryngology, Seoul National University Hospital

2001: Research Fellow, University of Pittsburgh Medical Center

2003: Assistant professor, Dept of Otolaryngology, Seoul National University Bundang Hospital

2004: Assistant professor, Dept of Otolaryngology, Seoul National University College of Medicine

2008: Associate Professor, Seoul National University Bundang Hospital, Seoul National University College of Medicine
2009: Adjunct Professor, Oregon Hearing Research Center

2013: Professor, Seoul National University Bundang Hospital, Seoul National University College of Medicine
2014: Chairman, Dept. of Otolaryngology, Seoul National University Bundang Hospital

2021: Chief, Dizziness Center, Seoul National University Bundang Hospital

Ken Naohito
Kitamura Hato
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Masafumi Sakagami (Hyogo College of Medicine)
Won Ho Chung (Samsung Medical Center)

Masafumi Won Ho
Sakagami Chung

S2EME  Won Ho Chung

Education

1982-1988 M.D., College of Medicine, Seoul National University, Seoul, Korea

1990-1992 M.S., Postgraduate course, College of Medicine, Seoul National University, Korea
1995-2000 PhD., Postgraduate course, College of Medicine, Seoul National University, Korea

Faculty Appointments

1998.3-1999.2 Instructor, Department of Otorhinolaryngology-Head and Neck Surgery, Sungkyunkwan University, School of
Medicine, Samsung Medical Center

1999.3-2003.9 Assistant Professor

2003.10-2009.9 Associate Professor

2009.10-Present Professor, Department of Otorhinolaryngology-Head and Neck Surgery Sungkyunkwan University School of
Medicine, Samsung Medical Center, Seoul, Korea

Overseas Institute Appointments

1996.8-1998.2.  Visiting Scientist (Research assistant) Department of Otolaryngology, UCLA medical center, CA, USA (Supervisor: V.
Honrubia)

2003.9-2005.2.  Visiting Scientist (Research) Department of Surgery, Division of Otolaryngology, UCSD, La Jolla CA (Supervisor: AF
Ryan)

Innovative Medicine (FiREE)

JKO2-1. Development of the New concept Tympanoplasty with regeneration of the
tympanic membrane
Theme: Middle Ear, Inner Ear, Temporal Bone, and Skull base surgery,
Regenerative Medicine in the field of head and neck
G B (RBPw R o= B e SERR T HE AR Soum et >~ & —)

Shin-ichi Kanemaru (Kitano Hospital / Foundation for Biomedical Research and Innovation at Kobe)
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JKO2-2. Drug development for genetic hearing loss
Choi Jae Young (Yonsei University)

TREBSE
MAJOR RESEARCH INTERESTS
Ion transporter (SLC26A4, CFTR)
Genetics, Hereditary hearing loss
Auditory implant

EDUCATION

Degree-Granting Education

1992 Yonsei University College of Medicine, Seoul, Korea, MD

2001 The Graduate school, Yonsei University, Seoul, Korea, MS

2005 The Graduate school, Yonsei University, Seoul, Korea, PhD

2005-2007 Postdoctorial fellowship Cystic fibrosis research Lab, Stanford University, USA

Board Certification
Korean board of Otolaryngology, 2015, 3/2000

Intractable otitis media (ZEMPE %)

JKO2-3. Intractable otitis media- Eosinophilic otitis media (EOM) and Otitis media
with ANCA-associated vasculitis (OMAAYV) - pathogenesis, clinical features
and management
HH o mgh (BBERMREHE S W IERE Y5 —)

Naohiro Yoshida (Jichi Medical University Saitama Medical Center)

JKO2-4. State of the art in intractable otitis media
Moo Kyun Park (Seoul National University College of Medicine)

2000: MD, Korea University College of Medicine

2010: Ph.D Korea University, Postgraduate school

2011: Assistant professor, Soonchunhyang university Bucheon hospital

2014: Associate professor, Seoul National university hospital

2017: Guest researcher, Electrical engineering, technical university of Denmark
2020-Present: Professor, Seoul National university hospital

Shin-ichi Choi Jae Naohiro Moo Kyun
Kanemaru Young Yoshida Park
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WH T RES] T2 2B 22K 1 Cerebrospinal fluid (CSF) gusher B4R U2 2 &b H Y, FTiOMSEAGEE & Bk
b. F7o, WRISERNME S 2728, ALNH OERABIAFEBOR L SR e & b ICHM OIS Z X 723
WEBHISNTWD. A ZWNEAIEGIC BT % MBS HRCT OfFNTA 5, CSF gusher % & 723 HEH Tl 2wk
BEBLY, MEKSORPABRICKEVHEZRLA. T2, HAMBEEZ X 22 35E CTIEKERES L O HE
DRESVHBEIEFHEZRL, WO W25 CSF gusher 3 & OBHIR MR & v o 72 A PHEZ FANC FHIT &
LT lEmLT.
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HRCT |28} 2 8= RO CT i & Tl 5 5 281k - Lo IR E ET 2 2 & T, WHOWK - ML - &
Lo CTHZH Y B3 2 &Ik L. flBHE HRCT OFE# % window 1F 1500, window LX)V 1250 IZR8ET 5 2 &
T, POV YT REST R EE M T T 22 &ML 2B ERRLT:.

NLHNEMBEOBZ AT 5K & L TR ORE - EROMBEREIRN S EETH 5. EHE, ANLTHNEHR
PRI X o ThblE SN2 iR OB AL (ECAP) %, AN TLHEMZ W COEEIEMZ 5T 2 2 LA hE &
%Y, ECAP OB, BRIz & 25§ % 2 & THRRADOIRR R EFMAWERTH L 2 EAMEIN TV L.
F72, ALWHIZ X ) BRI O RBEEER 2 (0ET 28, SEBDHEH T 2 M#EHEH D Overlap (Current spread) 1
BERIC R E B a 525 L Wb Twb9S, Currentspread b ECAP #8352 L CHET AT EMTHEL o T
%. ECAP % HIBCE ML O FC kMR & IR A S MEN 72508 B CllE U 72 B30, BB M T B o Ft s FEAR 12 X
THETIZH % il ixHEM T ECAP OEFREE L %2 L W) BB HE SNz, ABRPRZ 2KEF L LT, il Tw
BAFEEH OBE NN STV D, T4bb, HEEMIE O EM D S/ 515 ECAP R 2355 %
S AR ETI A S 1% 5 N2 KA OB EALT, &5 ORLEREM D 515 5 7z ECAP IZM2F i o kMM 513 5
NARENREENERTEVIDDOTHL. KL IZZORIOBIEZITI 72DI12 39 DO N T.NEBEE 73 HE %)
& LT, LM X 5 ECAP B DR 2 H~_72. 2 DFER 21% ORERI TRARDIFIFOZLH R S iz, S 51T,
77 EER TR TR o X 0 IR R A & ORI AL 2 FHIl L T B S AE L72G, B RLE MR O R o
IHEEEALIZ R Current spread 25K & %25 L&z, Z£NEND Current spread Z a1l LK L72. ZO#GR, B
ZALDOF M b 53, EH BB X LB O Current spread ([CIZ KX 22ROV EHHP L. o
FERD S, FLEEMIC X 2R OAFIIELFHK L TV MRERMOENTIZ R, © LAIEEEM ORI OE N 2R
LTV IREMED S 5 Z L AVRIR S N7z, 5B 4 DT IZHT 5 ECAP OFEM 251 2479 & & TIHBEM O Hik-
FEHEERAL 7 EWR AR O RREMEIIC O A3 s T E WIS LS.
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527 A BABERFRHEZEERE
7

XERO—-LERERBVEI I FUTRERRICES
hREmtEEEEE O J7 X 5 HA

=W M BEW RS, B JERFY Pl BN, Bl —4°
U B BR 23 E AT ZE A A B e SRR - SESHERALVE
PR HSIEWERL - DEHSEERAMEE
S ADIEH BIKERL 2 1) = v 7 /Kumamoto Ear Institute
THAERY BRI REY
CREARKS:  H GUIEWERL - SEHSHERAVEE
CREAKE TR

E13
A

I MY N TR, BRI E 525 LR EKHAILNTWS. LA LED S ZOEE
A F = X LRHFHIZOWTIETRZHHEN TV,

IMAYRYTREEOHTIE, I b3 FY 7 tRNAMt-tRNA) OILEBHO RIS ZDORIED KRN TH S 2
ERHS NI 5> TS, mt-tRNA DILFBAIE T F VRGO ORTIER OB LTS ), AL 5 O KR IL R
MiRZEEL, EHMOEREOEANZHA S, [HMRE (ROS) DAL FRE LMEKEEZREITLEZLATY
5. FAIZINETIC, m-tRNALABHIORIAIZE S I oy FY 7 ORERE A2 b s X Ok i
2952 &% in vitro BL Oin vivo EERIZBWTH LI LTE A KX TlE, I Fa ¥ FY 7oRRERTIC
P9 IMETEEERE DO FEIE X H = AL %D 7212, mt-tRNALAEMiOKIBICE I ba v B 7OREREICEON
HTREI > TWwaZEIZoWw TR %2175 72,
Fik

Cdk5rapl (CDK5 Regulatory Subunit Associated Protein 1) #fzZF® ./ v 7 77 b (KO) ¥ A%, mt-tRNA ®F
FRXFIVALIBEI BRI L 72~ 7 A TdH A. C57BL/6 2 5AME T S 2D KO <7 ZDNMEIZHE> THHETEZ 5T
WBEALIZOWTHRE 2179 72D12, 1, 3, 5, 122 HA#O KO Y7 A% Z430 38, FEARBEMEE NI 25l L
PBS T#E# L7 %, HMT Internal standard solution 1 % PIERAEHE & L, WAL LILEZ 35 2 & TREFED %
L7z, Z20#% GC-MS 2 HHWT A ¥ R u— At 247, MEHl 217572, 2 > ba— VI - WA~
TaM< Y ZE R, FAROEREIT- 7.
S

1 2 Hi® cdksrapl KO X7 A AT R AT, NWHNOAHEDIZE IR o725 3, 5, 12 Ao KO
XYATIE, ANTEXITAEEGHL2IEREZRD, NHNIZ mt BEERE 2R3, AP - BesUP - Ep R A
EYMTHAH TV, YL ViR FBICZEERALOND ZEHLN L o7,
HEA

Cdk5rapl KO ¥ 7 2 & W 74RO EEE TIE, mt-tRNA O F F A F AL O KIEIC & Y B TEEREE MK
TL, HRMIFEAREESN, I by FY)T7THRENMKTT22LT, TAVF—FEDOL VR TH 5 F KM L0
MOBBEPMET L TWAZERHLNE RS TS (Wei et al., Cell Metab, 2015). Cdk5rapl KO ¥ 7 ANEFIZB W T
BRI, WANTa R REOBISRERSHRE S, WIRSHE T RE A E S ATP EAEOEKTARZ D,
ISPV TR T A & TIEMBEIBIMT 52 EATFHENL. EHEBREOMMIMBILA VL AELRD,
FEAZ25ET 522X INTE TONETHNSNTEY (Yamashita, Brain Res, 2004), Z U2 X ) G HERE S HIB
THIENTRENS. RO T, LRLOBFEIC mt ERFEPEG T2 EPMRHLAXVTHLNE 2572,

|
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527 A BABERFRHEZEERE
HERBIEZMEESE 2016 (& 5 BEERBAEREE D&

Bk
HAKSFBESG I - S

AxLiz)

HEPIBGEIX, HSEMRE - BHE - QOISR X o TEILT 2 2 L M TH Y, s BETEY
DOHEAEFIIEELZEZL, BHCL-oTIEQOLZE LLELR) 2L 0dh 5. HEMBUEIXZZ DX ) 2RI iR
FET LY, BERMBUEIR, BICEMRIMBOERET, KBRS 2L, SBR, MSBEORE 74 0%
A Y THREIRBENIIA VT D, IhEF THEREAEE OENRT5I2 R 3NT, SLICBHEENRRP 722 k
DOMRM TRZDZZMA LR EINTEL., ZNEBRLEOKRXLRMETH-72. TOXH) RRHOT, HAEFRSE
13 2012 SEICEERIRUEOZMIRMERZ IR L, & 5122016 SEIC—ERE] S h [HERBUEZ M RE#ESR 2016 aw,
HEMPUEIX T R COMEETH—SINABHATED L) 12k o7z URHEHEMIRTIRE < O HERBUER % -
T& INTETHMRTREBEMATONTE W Tid %L, THEMBUESHIIEES 2016 (2D W2BHIZX Y
HEBOED M Z W S MM T 5 2 & kA7,

i)

2016 £ 6 A5 5 2018 4 11 IS URHE 4Nk %2 5235 L7z 523 FEB 2 W52 LT [ B FBUEZ W&t Z% 2016 1
HoE, HEMBUE [HEER], (Ve [ZofhodE] 2H58L, H*‘ﬁ%ﬁﬁ&tfﬁﬁa&m<‘:=“lt)ﬂ,tr1%®$%‘”m
FEAR, EIERE, REEIC OV TRE L 7.

(A

523 FEBID D B, [HEFERI] 1% 186 (35.6%), [#E\ ] 1X 188 % (35.9%), [Z DB E ] X 12 1 (28.5%)
THolz [HEER ] @ﬁmﬁ A 30 Mt & 70 RIS W IEETH o 7. BLIIIBM 64 ), Ltk 12 BT, #ia
1:2 TEHICEh o7z FRIKERDH 41 EH] (71.9%) THREZ TH o7z, BMIIZOWTIE, E@EAER (BMI:
18.5 LI F 24.9 Kiili) 7390 #1 (62.9%) L% THo7>. 3 TH (HHE®EE HH®K BHOWREED) oK
91.9%, 76.9%, 74.2% T, HEMEA RO L0 o7, HEAEGEIREDOIRETH % PHIL0 X 179 H 0 HiE 2 GL A8
HY, FDHH8OIERMAL NI 4 (severe handicap) (ZHHH S N7z, 4Fih & FIZHE PHIL0 447 O #El Tk, 20-29
WL 60-69 Mt L ILIK L THEICE 22> 72 (p<0.05). %k, HEMBUEIZRT T LEEINENZ EPM5NT
W52, ESERDZODBTT Y FEE o> TV BIERIZ 62 5] (11.9%) Th 7. HIEAAETE CEHAHK SR, B
FHIEPMR, HEWECWLE 2 &) ORBEA R 55.7%, SEHGER (&Y CiFAM, SRIRE T o — 73 A, |
BINTEITAE2ET) DAL 76.1% TH - 72,

(%)

INF T [HERBOEZRIEHES 2016] DTS T TIZL K OFEN R I NTE 725, SHOKEFIEZENS L FHBED
A S N7z BETRALEE T OB EERI A LIRS WHIA2SH 5 720 — BRI ILIRIZ T E DS, HEBGE O
RIEERTZENTEZOTIERRPLEZ L. FEE 12 HICHE Y VRS RBEH Sz, RENHEREZIT) IS
W s TIEINETURICIEMZZHAS KD 5N S, 2051250 [HERBUES K IIESR 2016] 3EBAT KRGS
Wry—ehbllbinsd.
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SY1-1 YUERYTILL
NREOSMRE i Lia
AR T

EN B EFREITE Y >~ 5 —  H B

INROSEEHEREATE R SN BB L LCiE, FERBEEZ 2 ) -V ZR @B ERBIT O N, KEHDH B
BHSPOHEI AT WIERZRZAIEDN VD, [WORS | HZZATWERVOrbhbsT, 2t0d, B
WCIEAIE I AR X 720 A, LIZEREZOPDPHUTE RN &4 7% L v, COVID #iAT FTA vk v 29 14
MR 722 L THOTHENICELAEDR D B LG W r =2 b0, TERWEEIC X ) 2B H»
EYRPNT LI EDEETH L. F72, MNIOGERELEIED V2 hvnizo, BEHMKRAEFAROEELED EET
BUENH L. MEOBERZEEL, T ARERE ESEAZERETHERF LT I EPREETH 5.

2010F 1 H1H~2021F6 H1 HE CORICKBER Y Yy — 222K T2 ERICTZLI-BEDS L,
BRI TS T SO 5 N72DF 57 HThH o7, TONFRE LTI, Z25MH 16 B, & 7 AHM (5
WaET) 166, FEKREILK 76, FEEEEESOBITH Y, FoEFZPIMES, BREYA b X ATy 4 AK
FIBOREIET, KEEER Z2ETho7. BEIRE LTRO T VAR D S 2260, FigLHEA 4 5130780
bhiz.

1. iK% 5K © Pendred JE % B % CHARGE JE 5 8, BOR) FEEME 2 L ICE&H T L e ML TWw S
Pendred JiE 5 #E1d SLC26A4 SENBEIETTH LI ENHMONTEY, ZERIH DV IEEZ X7, HiE
DHENWI EPME SN TS, MR RTIE, FFICEER»SLHT2EKEHETH 2205, VbW third window
DOWEIZL VEFRIABEEBAONLZ LD L. TRMEDIILHZRVELLDVSELICHETLTL 200,
BHERAMEER A b L A X BN TCHET b ABICHE IR T 2SR SN b, MBS L 72 & B AMET L7226 hl 2 5%
BRL7-2 b H DA%, BHIRFIEER HichBE T 2 AT/ NE 2 & BRI TOMARL A ML ZZIY B 2 & IZ Wk
THLZ L ZRKBEEDHALTBLIEDPRET L. FARRERLETLO T OREIKTAASNS 20, HEANE
OIFENRELII R D, REODEZ A LOORMNICHE G- T LEND .

2. AV AMENE AT AMREE ZZ 5N 16 B0 ) B 2 BUIARBEMRG L Z 2 5N, WHNITL VT AKGE
O TAFEH S T awn, 72720, 2o 16 Blrh 9 BRI D TR EFREIRTH 72, WEHENIIL Y TR
T® 2010 4E, 2016 FIZEZOWMHAFED SN TWA,. LIl HE & T 2015-2016 £ D 2 ¥ 7 AHEREIZ D W T o4 [ HH
HEAToEE, ZO 28I &b 335 A (— M 320 A, WA 15 A) 29RE L, 9B 15 LT 227
A (68%) THotz. [ FLACOIERTHZH I VBEOREIIALTZGHELCBY, SHMESEEHEL 25
TWwz, WHEHEE 257215 A0 95 7 NMEALHER Z AR %2 Tz, FETHNREEL2 32532805
LBAEEEEM L o T L TPHIEMZ2 BT RETHLZEEWHLHITHY, MELEFINLTVLEIAT
35 575, FHERORIKISIHT 25%0 0 0T 2o IRTH 5.

Ky RV ATE, MNEORIGRFHEE R LoV THEL 72w,
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SY1-2 DURITILL
SMREHEOZEICFVTEERL S D2 MRIFTRICOWT

g B
FORBERRR A SR

AMEEHEDZ LI2B VT, FZRRIEAHD 2 WIIAHETH L. TE, WEBHEM ORI X ) —Eo
ARSI BT 2 AT AL I NS X )12k o7, LA L, ZROOTR & HEEORE L O BEIZO W
T, KEWEZZEIZ ., BRRGHEOBEICBWTEBRL Y 5 MRIFTRIZOWT, S ECHONMAE F
LOTHET 5.

#1. BRATITVCRBEORERE CRSh2NEHZABDERES (KA)

WMENEYFY Vi EE, DR TEAOEENZBICE DREMOERmIANT YT VP ILET HIRETH
D, EFEES X OVNRER TR T 5 Z L% . IS, RS, BUEMEATE, ZeRIRIER EBA T, AR
KW 2 ALV, BRI ENR W LM TH S5, LIZLIE, MR IR TG M #E %2 2175 2 N E A
BaRIY PTG 8% R0, WML oMM HEHRIN TN,

#2 EERUEHBETRESHhI2ANEEARAOMmMEIL—T (X B)

MR B BV TR O NHEENOME IV — 7 L) &L OBFRIZOWTIE, DTk D) R LEm S TE 7.
ZEREVEREIEIC B\ Cid, BN EEN I )V — T AT 5 2 3% v L iy Sz (Ezerarslan et al. Laryngoscope
2017). MECIT o 7z 258 Blomad T, ZEFPEMEEERICIE, ¥ b u— 2k LNEEBENICIE )V — 7 % FFO%E
BN o700, BMH LM TEITR L, MBIV — 7 OREHHEIENOEHEN L5 IEEEN & Z 2 5N,
#3 BEROAMBRIHIETRESHhZAY > /NKER (K0)

FEH MRI TR ONAHY U 3KBEGIE, BTl AT — UIEERM TR TIE V. SR CRkBi L 7= A i
I 243 FIC BT, WAKNE 2 B 7 REBIE, A WHESER] 39 B 25 1 (64.1%), AHREEHI 15 BlH 4 61 (26.7%),
URAETY A 95 37 B 19 B (51.4%), SRR B 55 B R e 28 Bildh 10 B (35.7%), 22561kl 65 Bl 4 61 (6.2%),
HEAbREIE RS 12 BlH 3 61 (25.0%) TH o 7z, KT O HBIRE B, F-M8EL oEBREOMEOHED RHTH 5.
# 4. EEMRIER - XERANEBHIECTR S %:EEER 3D-FLAIR ICH T 2RNEOEHLESES (K D)

W H Y% O 3D-FLAIR TORE 51, MRRBKEMOMFE 2 /RIET 5 2 E 2 5N TE 7 ok, WAESHE
BNZBWT, AT 4 %O 3D-FLAIR T, FONEB X ONEERMNENENLESETE2ET 5 I &0
#HE N7 (Bowen et al. Otol Neurotol 2020). 4B CHEER L 72 7 B O BEAFRIES: 3B £ O° 5 Bl 3R B IR 12 B\ C
b, BIEERE 3D-FLAIR IZBWT, B THNEB X UONHERMNEICENLR2ERESF 2Lz KT Ao LSRR L
e DEEZEOBRBOAFMIIANTH 5.

B sHERSHEOZECEALS 3 MRIRR

A) RHEANESTY VIEBETCR ONABSREROERES .
B) ZEMHIECRON-NEERNIEIL—T .

C) AZIT— VR TRONTIBF LRIEDOAN Y >/ KIER .

D-G) #kEEABRHMIETAHONIERFENE 4 BEBRICEE L
3D-FLAIR IC & 2HF 0 &EIE 5S4 (G). RiiEEs (D).

5§ TIW (E). ¥%81 3D-FLAIR (F).
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SY1-3 PRI IALL
RFEMHTFED MRI FHE—FEDES—

HH M
CA)- VNG SV o R R S e

ZESS PR 3R AT 0 Sk G T H 0, FORBIIRZW S E o TV W, Z25EPEHER 3 | %P7 /Tl
WHICEHERSAD O WEZEZ 5N TE7D, 35 A5 MRI T Three dimensional fluid-attenuated inversion
recovery (3D-FLAIR) #f&%JH WA Z L2k 0, Hilid 5V idiEE MRI THEOEES &S REIRA S 2 LA
Bl e o7z, HHMEECONEOBESIINEOMELRY v 37 EOMMARTHRTH Y, EETITIMAEE B
TUHER MR R B P DO RifE 2 /R AR ThH B L E 2 N5, ERUEMEOE D FHARKT & UTHER, WD
NORE, ©FCOSHOLAE, HRIAGE COMMPHEET S LHMETDH 5205, 2008 F12FK ~ 13 Hifl 3D-FLAIR
MRI T O @55 % 80 RER TIIA I FHEAE W & i UL, WH MRI TR & B FHOBKRICOW
THIEREA S D Z L DREDN L SN TET. UEEOHE TIE 48 B 2258 Pk M 51 T 31 H112 517 3D-FLAIR T
B35 %R0, 16 FICIIBEEBOERET 2077, BEMICERET 2RO 20 o EMTIX, T XTOMERCTHEFERKIC
LEETIIRO RN 572 2008 4B HFZIE8 T v Y ANDANY FIAL VEHWTWAD, BOETIE32F vV A NVDANY
F 24 V% M7 heavily T2 weighted 3D-FLAIR # W C X W EDOEWHNHE O 217> TWwb. ZOHWEHET
PR & IR L C X D SIS R 2R A 5 2 D TE, FMRGREOM I X 0 4o 5B BN & 81 7 FEAM 23]
REE e o/z., AR 41, 201741 HA25 2020 4E 6 A F T2 Y2 %3 L72580E 1 5 H LN o 2258 M Bkl i 51 ©,
il ) ONEE RSN H heavily T2 weighted 3D-FLAIR MRI Z ¥ L7z b D& kR & U, Btk BEEEEGER At Je U 0 2258
eI L B A0S JE D & Grade2 LT & W S U7z 10 1) OF Grade3 PL_L & I X 17z 19 B2k LINE MRI #Fili %
T, W0 GRER SR, TERHEER) 1S/ E D155t (signal intensity ratio: SIR) ZHllEL, FhEh
B & oIt %47 - 72, 58 J78:1% SPACE i % J W Tl o 3 iz & THR RO E &2 fii L, FH—Wimic sy
% heavily T2 weighted 3D-FLAIR (2 b 872§ D55l (region of interest: ROI) % %ifll L7z, /M PEROES
% R E L4 4 @ SIR 2K 7z, WAEOTBAICHIG L, BEJ1 o K35 (250, 500, 1000Hz), Bk (2K, 4K,
8KHz) 3 JHWH D% H\v7z. Grade3 D EDOREBNZ B W THIZEOE 5 O @M 43T, EERMOESET %320
72001% 63.2%, FEEHI DB HRICH EET 20726 66.7% & LIHT 8 channel & FIZDRERTH - 724, &
TMEESTTHLEDIZL LS FHEERICEE T 2RO 28.6% & & RICH T 2BEDE S EZRTHETH -
72 TRTOBET SIR S W IE ETED P HEPEWENIZH - 7258, Hikl MRI O REAE T SIR 255 HTH 51T L@
83 RO FHRIERICE L, &5 MRI OTEPHEZIZ BT 5 SIR 25EETH 5 1 ST 3 B oRE ) F#%
PEBIE) 72, ERIEHEOR N PRI — RIS RIC ARG SR T D EnE S5, BENEORRITRD
BEEIZHT & v S iR, FRE MR o BRI 2 BEEASTH R M O NHBEM O T 2 b 7259 2 & C—RERg I TE =)
OMEE 7 X 23, WASMIEED ) £ 7Y Y 2K D EMASRET S EoME D H L. i MRI OGS IZHNEH
Dy 37 %KL, SIROBHEIIEKREOSELZEELRLZDOTHLLEZONL. & MRI O EE 7
WRBEMOMFEZ /R L TBY, THRRECOMERKEMOBEIEE ) BEONTFREELZIIXRECITLEEZONL.
INSOFEREMN S, EFMEHRC BT 2 s MRIE 550 B O & & EHING B A LA ERA0 S — 3 L 72 5#Ali 25wl
BETHiHEEZOLNL. 5%, MONHEREIZBWTH ERNRIBUBIEEMZ T, S 5% 2 KEEHOMHIZO 4D
HZENHIFEENS.
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SY1-4 DURIILIL
SMRREHEDERIZ
MBE AR
BIEERIRS: B SR
%ﬁa%%ﬁ@ﬁ@@%ﬁubtblmﬁ&%%&étb%f%wﬁﬁﬁﬁ biLs. 2018 4F |2 APk BRI
FAIXAMBE N, 2RI N BH DT O —F v — ML FRICRTEY & 7o T b, Z256HEMER <> 20 PE % 25 ik
ERRG IO L 5 EEAHORBARS K E D, TEIME, EAO LD 2ARIZE 200, F7-4 Y 7 Xl
DES BT A NARREIZL b0, i ZEREEE LTEFLNTWE. COTF 5T, ZN2NOREERRIC

DWTHAMIICREBE SN TE Y, ZOHn@3sn) v oMb EHEFhTns

—J7 T, WHRDIRBLE &S 722 S #>. AAO-HNS O Clinical Practice Guideline: Sudden Hearing Loss (Update) (2019
4E) Tld barotrauma &\ ) HEEDRLEIIA SN L %% 41 Vo9 (PLF) IZHT 2iidA SN %wv. A YO [The
revised version of the german guidelines “sudden idiopathic sensorineural hearing loss”] (2011 %), AXA > D
[Consensus on dlagn051s and treatment of sudden hearing loss. Asociacién Madrilefia de ORL] (2011 515) T FRERIC
HRU 2o EOBHT - EIRISIEE L L TV,

L L7, Mi@F%V@%WH%%#%@%%Ki%&, ﬁ#ﬁ@ﬁ@#ﬂU/n%f%% ERBEL,
WE PSSV —F 1 ﬂbhfwélk%%<,$%50%%ﬁﬁm bifbLrEDOZLTHL. OF ), HER
RTIZI) ¥ ORI E T > TV B I b Db 5T, MBI HE LTuawy, 74 F54 I bBiRL
%CV\&WH(;}}% 3?);39 WEZICEBOEIC BT, 44 2 78EE myth, mysterious disease LR HN TV 5B Z &

PHAL = ) gé 7

HAUIALY) > SRR O R THRPICEAM SN T2 9 212, FREZH~ — 7 — 2 EEIIEH T & Z>1ﬁ5’?~“("ﬁ D
ETad 5. 44 228 X 2 NERERE R E %_EIT%%L%%EH“ 25T - SEATPERENE, D EVIEDAFAET & C L1 CTP
WAER RSN SN TH 5. IF"%%%@%%@E&%@K OIZIFHAFED LY 7 ¥ 2 2 HFUZIANT TRIES 2L ED D 5.
E?E&M?@Eﬁgﬁfﬁ%iﬁ\MH%kaﬁthEDBOM XAVEER SN, B 3 AEMOBKBUILI T O
HY)Tho7e.

CAERPPIRIE © 540 ik

AR TR 64 itk

1 ik 72 ) OAERFMIER 8.4 Wifk } )

COHRTHPEIIBMEEREHEOHERZE CTh -7z, BEIIT- 2EEMEDOR RS b T, KiLO CTP HAT
HPLo2H 2500 7 SEORICOWTIENS.
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SY1-5 YUERYTIL
EMBEHECHIIBEAT « I- 4B EFEMROETEDRE

e
PR H B AR

I 4512 B W T & ML E T c-Jun-N-terminal kinase (JNK), p38 mitogen-activated protein kinase (P38MAPK),
AKT (protein kinase B) O &HfiF F+ — Bt OIHEAL A BMBOASLDOPEIIEELTH L Z L BHMOLN TS, —
12 JNK, p38MAPK #EDIGMEALIZ A BMILO 7 R b — ¥ 2 &2 L, AKT iIHHEALIZIHT 2 £ 2 5hTwb

PREGHBBE IR E B LCE AL, MRMEOMFHICHES L Twa. F AN kwfﬁgi\%
N, BHAEIEEWEE LU TERTAZELELMONL L9 kol TIFFRUVBIATF—FICE Y EESNS
TURAY 7T Ty, af4a M)y, M ryRIFH %D gL AT — VL) EESNAMKRIVE V50 &FH 2
FO4 F3ELC LY, IREXATF -2 L LTOEMZELMISGNTE .

AT 4TI UPOLEASNLEAT A VIRELRESEFEREAT AT —F L LTHEHSINTBY, EBRHY
WA BIT A7 4 Y TIRERB OB MEFHEIIC BT 25 2o W T HBEWRIC X AEEZFISRNT 5.

EBRBHWIHFICBCNTAT7 4 v ITID) YIIAEHRZ GO IV FEHICEEIHAAE L. IV FZRITB Rl
DATAYTITZYVIZATAYTITY)F—PIZID L5 I FIIEHRINS. #iIckSI FEAT74yTIZY U4
BHRICE D AT 4 v TITY UNERRENTWS, 7T 27) 3y FEOEFEEYWEOKEGIZEY, 274 T3
I F—EPWENTERIEEIN, T I FEEMEES N BEAEINZET I FRET I FFF—¥ (CK) HE
I B TAHBMIEEE BV TW2, 5128 I FEXOVREEESINRE A7 4 T VIO THHEM
Faizxh L, ks Sk 2 e 7.

tIIFRUORAT A vyTY i, FREFNREHICCK A 74 T3 ryFF—F (SK) 12k E53IF—1-1) Uik
(C1P), A 74 T »—1-Y Y (SIP) ~NLfH#ENBAHCIP, SIP oW T IdMf-ATMpIcx LT, 73/
ﬁU:vF%vxi%%ywﬂﬁﬁmﬁwfﬁ%%twmLt.mp%ﬁ%(&ym & SIPR1 ~ 5 DY 7 ¥ 4 S5
HENDD, WEICBWTIE SIPR] ~ 3 OFAEDFER SN, ZOEEEHICOVTIE SIPR2 AT 21EHEEZ 5N,
AKT #2065 Eb 35 2 &1 ;%% ka%x%nt

SN EHFEWEICL 2ABENEREEICBOT, W8 2T BRERESEOMBEA L AN AT v TITY F—
itz & 72 L, MaIC 2 TE?%X74/: I S EMIFE AT+ Z— 7 A S, FORBON
AL, AL E B O AL O REICEELRBRENEZFH LS NG o7z. ke L TARRRIE CIP, S1P EALC
0, WEENNWICRET 2RIETH L AR IR,

7(74/3 =Ty

ceramidase

JNK RIq3ATy
MAPK

ceramide

synthase

CK S1P SK
phosphatase
cip S1P (S1PR2)

AEMRTRNM IR
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BENE SRR AT H IR} A
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RE PRGN LT, SESELERBET N ARBEINTE 2. EROBENYEEFRISMZ T, &
SITEIREAIE R 72 &) HTIERICEIT LW, TRENICRITENAEH Y, @D —N—F v TLTwbH I Eeh
CEHBLTERDLLEDVD .

ARTIE, &7 2T 2 BHEORAIOWTHET 5.

BT INA ROV T
- R R

RAFZEME T T 2 L E L&, W7 — 7 CTREET S22 L TEENTRTH LS. FIHHEHSEBIZHW S

NTW2. GEROTEMIER L ) HEHIYET 2 L2 MEL T2 Y.
- AL#H Vibrant Sound Bridge (VSB)

A RFZNVAHDO NTHEIZBWTCOMBESITIEMNEZERK FICHET 525, WEHIZIRE L Tw5 2 L 2R3 5 HiED,
RE T2 ML THEEST 5 LR, 20720, i ABR DEIFIC X o THRE) T OWH BRI L Tw A 22 R+ 5 2.
F7:, BT HRLHESEICN LT A5G, EOH/NFIZEET 200%, EFZLICE ) E§ 5 R/ H03H 5.
COBIZONDObNAHIEL T2 /NS EE T Wb 2 LT, EOH/NEWEDORETET 521200 TRIR
ZHEL, FHRTEHZHWMT 22 LML L22DTRELEVWPLEZZ TV,

- LD A B A AR

a7 L 7 4t® Bone anchored hearing aid (BAHA) *° A KT )L4:® bone bridge 7% 5. TN HIGATHEH & EL
TFMPHETH LI LAY v FE LTHEToNE. MNEHEMEGIIHN L THESE, BHRMEETHELZ E08bh
X, ALHFH XD QMO ASG LA RIS N L TREDS < 2 2 WD D 5.

F72, bNUbNIIEEMOAAROFEGMELE T N4 ARBEZHME LT, FHWAY, BRERERYE HALGEK
Aath, R¥EDHH %S CHOU project (WFZEAFEE  FRARY: PHEEALAE) 2L, BREERT 2 HV 728846
ELROBRFEICHED > TBY, EREZRBRRLZTETH 5.

LB E Bk

FEFNA A F L RERIZ A0S, Lenarz 5D 7V —FI2 X B L MO AR 5 4 TREN T BEHBRET
HEHME (0.5-4kHz ORE#H) A335dB X 0 EFUE, ALHEHO GBS AATAES L 0 SRR E W & 2%
mENTnD Y.

INLDORAL VM 2MEZLLL, BUROMBEVGIF, S S5IH5BOBEIIOWTRMEBRD,

[3zik]

1) PEILEERE S, Audiology Japan. 63 (5) 2020

2) M4k S, Audiology Japan 62 (5) 2019

3) Mojallal H. et al. Retrospective audiological analysis of bone conduction versus round window vibratory stimulation
in patients with mixed hearing loss. Journal of Audiology 2015; 54: 391-400
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WIRASF —INF v T LTWAD, K734 ZORIRHMAWEE L 2o Tn5b,
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THH (K1), Baha B L UG EEMEELE X VLW &0 TH S, AL VSB OIEE)T- FMT (Floating Mass
Transducer) OB RSB THILIPESNL O TH L. /2, NLHH VSBIZIRE) T-0SH/NEFSEOHRHR
HREEER S5 2 L0 5, Baha BLOREEEMESR LR L THEERRWE S, Ny Yy 7bhnizoEE
R OB RETH 5.

B EICHBE YL <, FEARVE W) K, ZEHMEIC X 2 FRsLETH L. FRIOhEMBES - SERESEH

EPASEREBIASTEIS & 7 B 720, AIV\]E?W}&&B%&‘J‘% LB ENE W L HETH B.

ZZCTHRICIIIE, IREI T FMT % %2 RPER R CEB I N2 EHEREEN» L 7 7IFICRET 2 IMNEA
Rz LTHITLTWS., CTHEBR X DMEICT 7 35 LB E R TE ’Cb\éfﬁ] 2B WTIL, cip
coupler Z il L FMT % 7 7 I ‘B IZi%E 9 4. JNIT AR I 1350 RUAFH 8 B SHAERE 512 35 W THELS Eb\i@ﬁ‘}k b,
S RMEAN I PASHRE CUI BT MR B S AS@H L O pi I E L TB Y, IEMERELEEZIT) 729121 retrofacial
approach 7’¥%Cd 5. retrofacial approach X P FHOMZE D L25), FMEHdET LI &I 726#‘, PR %
RELTENEERSER L, VT - FXIEEERENTOATTFREOERED T2, Tk D12 2 A
b, S5O VSBEMBMOZEME L V) A5 I EREZOIEMNER BRI T 20D 5. UETO
2 FHOMHE Y BI5 T 5 & LAY BRI SRR I HMEEA B3 2 EFA2EL S N 525, JIMNEREE T
FHBMEIZZEL T 5

AN PR R E@L“( W FERHERODHLEZATH D, VSB TS E » THRBEDOREIEEND L tb\’)%’(i%
HB7OYBETIE 5 R LR/ THE VSB O#InER L LT\wb. ZO70msHEMSHEDY A%, VSBF
M2 5 B A B B B WIXE SIS I X 2R e 2 5.

—75, TATOBEIGH & 72 BREGNE, EFFEIIREIF FMT ORENETH 2 & PREINBRESE 2 5. HEHS
AEBITREFEILETH Y, —H#&MYIC Jahrsdoerfer grading score 125\ T 6 MLLEASEIG & ShTwb

ARETIE, BROAZERLADS, EMNEREDL WHERELZOTFM TR L ZO TCALTH VSB O#tiZown
T Baha, B REATES & OIKZRH T 5.
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SY2-3 ORI IL2
BB EMTER OB &R

[EE S Y
FRRULSIPERIRSE B B - BHSHERA ML

AT X FERC SN T 3R L, P E, o ed RIEICHM, X0 —B2mlFRke 2o T
ETV5. BN L THERRE D IEWVDS, @Y REHREIG N LEN D L. Hillid %2 3Hili$ 5 JIS Hkg)s
4 < PERE & FRA 9 2 7LD W 72 DB IR W RE R TE D O#IPHIZE F > T v, 2 TRERHEMESG THW LN 5 5
fili /7% W CHEE % & BUESE ST w5 HB-A2CC O e W iE R HIE R 1 0 X912k 5. B4 @EL 7
RN T L % 2 B XD O E B O WERE, JHEE %8 L7 (038 T S B 25 20-40dB LA 0 BEREASHIEC % %
e shn Y.

TIEEBICTI L SN RHER DS EDO L) RIEFTT 4 v T4 v 783N, EOREOAEND 5 2 9 iz 256
TWAELZ?Y., ZOMSE, 74974 v 70% G, b LA MoBSE GHEEHSUE b L ImEoMks
JiE) IS LTITbTBY, o OEFTOMARIZENEN 86%, 78% LIFHIIH M o7z, TN D DIEMILFE
FliEEE T o0 e 3 Jﬂx)ﬁé'ﬁﬁ G52 DL L, BEMEERZOMD TN, AWML b, KGR Al
Mgy & k9 2 LMK, ZEM, HBEEEN TS, SOHICFMIARETH L L) T EPEHVBEAEITH DV
IeEZoNnS. FHOMEE T3 R E2 A L T RaWnFIRKES 2 5D Twizhs, #IlE L 7z #1305 )&
DOYHBREE T CTOM I OUGE% EORIRIE LRI AWA L 7.

MEEFBROBIRNTIZEHRZZT TR ZENUNOER G, wEt VA7, &) 815 Kkiis
AR, 3F§%E‘Jf“1&’) A7, IR 2 W EOR DD B, E HIZEHRRICOWTHFE L 8% 1) IRH)
FRIEARE LTV RS, FHBMEI S S & W L C#EfA e v, —J BAHA % EOFIRE 2 HH S 2 5
TN ZATIEE D RIENICEIEZ D ZEFNETDH L. ZOOMBEFEOBRIEEL 525 Bbhs. BET
AN A TR I A Y RFEET LB 284S & BAHA L OB ZIT->TBY, ZofREMAMTCEMELE
ZTW5.

(3zik]
1) PR G, MIERE, BARTH, 0 RS SR O BISHE ) —2em® 7 75, A3 A M FIZ X% M0 ili—

/NIEHE 2020; 41: 34-40.

2) Nishimura T, Hosoi H, Sugiuchi T, et al.: Cartilage Conduction Hearing Aid Fitting in Clinical Practice. J Am Acad

Audiol. 2021 in press.

HEEDTELR %I it AT BEZBE
FHEERRICEEEESD
(R BEZ40dBKH) B EEHE
RE Y

BEOGSHE, RotmE | oo aOREMHE

[ Itﬂiﬁ-’ﬁ%ﬂ%l:ﬁﬂﬁ’&ﬁitb\] B EREA20-40 dB HLLLA

(REBEZ40dBLLLE)
== SEBHERTHNIELY
EEGEH®E, RSN EE DR L RIEE

1 REGEHIERR DI H OE IS
XHR1ORILY3IA
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TORBIZOHERMIL LD L. T, a0 FMICE 52— EEEE2ZITOoOh, ZOFEVEEIZHRT TS

AF—=bF Ty TORTHRHRIINA IRV F =1L, THATFTITTOREEOMBERENSEINEF —A0% L,
ZEMFE OB T IR - TATITOEERITFTETREL Lo TnD. — T, HH (BRHT) 1213,
BV ERERESRILEL LD, BEOBICEICKRELRFEL > T0D. 5%, HRICBIT BN ARV F v —
DORERFEEOI-OITIE, WIZEHBEREZT T, FEMEHATORY MAL BT 2 LEN D 5.

Lald, REOBRICEEICR S, OEEHE NV Fr—Fr ¥ V050G RERRNEEOELR L), O
B — AORESE L BIERFEZOBS., QUMM EDITA L A, LEDOERA Y MR BEHT2EE BT, BENNDONAL S
RNV F v —D5HORLIZHL THNT .
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BAYMOERBBENS F v —&F [HKXEF bYU 7 (Otolink Inc.) |

AN AR BTHE W R RN, MIE AR IR T
PRRRSAEA MY Vs
? B IEFRAOR Y

2015 SEDFEMBEBEHEOWIEIICL Y, KFEOFEBE L LTHIREEFTICMZ T /) R=2 3 Y Plib o7z, TOFKRE
BERIEZ 2T, BEZAEERE L TCHORERZBOHEOEFEZRI G/ /) RXR—F —DFR & KFFER Y
F ¥ —DORPINEFE o7 2016 LI HEEMIEY X 7 7 5 — AP SN, BEERSYF ¥ —7 7 — FOF|
R, BN R R S, REBERIRE TR A/ R—Ya v | OfiEkal, SFSEREHEZELTA
N—=Y g YEWIEZE > TE. 29 LB TOuBERIEEBEXR Y F ¥ — 0¥ L % - 72 hBENEHE[ Heartseed
MR 2t (Heartseed Inc.) ], EBFEIEHRISSE [HX&St7 4 77—~ (K Pharma, Inc.) ], BREME [#RaUSHE
< K (Tsubota Laboratory, Inc.) | ® 3 #:A%HSH & L TEERARFERFREN TV F ¥ —HEsisb ik sh, X
VF v —EAEOFEG L LD, BAE LA B 20ESAE L. T, BESALLTOA—-T VI /RT3
VEMGHELX ML TRFEL L TOMYMAZEDTBY, EEMENVF v —DELBNIITIEL TS, 29 Lk
72 CARAM 6 H, Heartseed #iaU&H1E HS-001 O FEAE AL Z x5 & U258 /I G (LAPIS #lBR) offift s, it
JEBIC IS 72 G H A O W B A SIS, R ER TR ER YT e LB = EHMEEIC LY, % 40
DY) — X CEREMELERT L% E [IPSHINLZ AV OHEAREE] ORMHEELLZERLTBY, ERERE
RNUYF X —DETFNVRELLS> TS, LML, 2020 FEKF TORFERENY F v —EOFUIHIIKFED 323 11, 3T
KR A 222 4L, KBRKF25 168 417 & CTH 2 D13t L TEERBAR AT HMEKRFLIFA T E TR T
F ¥ —REAEANOWY HATENRTHWDL EVWR 5.

ST EHFRENVFr—RED 16 FHICAIE L 200 &A M) v o7 Th o, ERSIEIZZWMYEL,
NEANEDRLS] T, & bY Y7042 Oto- (F M) HARFETIRE, 7 VTl THRH 2L, H428
LTAAZED% X7 (link) EWI)BEWARAD SNTWS, KAENZHFICEERF CREREEZ02THY, 3l
DML THRYEEE & 225 2025 FEICI3EEILEN30% 22 5 & THENTWS. HEENIEZLZLICEo
TS 7 OB B ESHIINT 2 Z L 3MROZETH Y, EVEFEEREYL Y = ThoTwb ark— Mgk
(NILS-LSA % 6 R4 (2008-2010)) T 65 bl Lo Eis# o #HEH 13 1,500 T AL LIS 5 LRSI Tw S
F 72, MR H MRS ORMAEER SN THB Y, WHO 12 2018 4EIZ 4.66 AN TH - 72 #EEF A 2030 4E12 6.3 15 A,
2050 FE121L 9.0 EAICEIN T 5 &AM L THI KA R IIC D BB OHETH L L L T b, EOEEED
—23T3I 22— aryEOMbLYICHY, TI 2 —T g VTIIFICHEME L SRR X HEIC LT3 2
== a YORPITRIMERICOREST LI LIEW S 2 TH S, Lancet 153K S 172 [Dementia prevention,
intervention, and care (2020) ] TIXEXAWN AV RERERRA T2 & L CTHREAT8% L i b BRI VwE S h,
PECH 3 2 B ADSRIE T D720 BBEOMEE o Tnd, L L, HEZI L LT LR EICHT S
BRI RZEETH Y, BEBR 560 HADOEE) 7 <FIWHT52HET ¥ <7058 0 EIFAS 140 5K Fov,
BEHR 150 HTAD CEFRDBREL YA - VR ATEVEHOFRY LTS 139K LV THEI L b %
WRT 2 EHEEREEZRY SASEY—7 v PEIZEBICHRTRECERLTWEZERWLATHE. ORI
WENE &) N TRl 2B I SF S NZIRER IS A U 2B OMINE - 737 L XV TOREMEAEE L v & v fgir R
MG a3 5. UK T 5 —D2 DAY [iPS MINAISRIC X 28 —F v U AER] & v ) SiE OIS X 2 BN
LRIREORELHETDH ), ZOLDICHIBERBREEHOA ) —=v TS5y b7 —2%3H EIF. L L, AMED
HEDORNEE TEROASEZEITLDIIMOTHLVE WS HIURDS S, FREHINVF ¥ —0ETH HHAEH
F M) B R [TRTEEZZOMETHL A4 D212 258 HICEERSEZEHITIEHLTW
LODPBIRTH A, SHOBRETEIMAEHEF V) V272 AToE 312, BEOMEN E SHBOBELEIZOWTIRN
5.
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VATRMEEEBERICH V), FAEBSENOEMMLIZERNSE L IERTTEYOIRETH S, T2, Bt vy %
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ek, BB CTHEMED RICHEL EBIEZ R T, HEDSMBEZ MY — A & U785 28 SUPeph s L jz filie > —
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E 5\, SHOERIEBRBROME L O, WIFERE TR ZEINIEKT 5720 O EHREBRERICIANT T, K
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R 2 Mo CIRAES & SHECH Z 2 OFEL MR, kT2 QR E TOMEZ HKICEEA L TH%T 5.

B EOEBREEEICOVWTIE, SDEIABHAEDZL LI oOWETEE L TWAD, REEEIZX -
TRIMEFRESE YN EY F =Y a VREPHEETE ZWESR, EBRICT vy ¥V 7217 o TV D REEEM 2 SR T
BWIEAHEE L TR A0S, 4% 7T AR BEHMOER Mz, BRKEOHINR COVID-19 12 X 24421k b
HY, HE~ YV FOBEEREIITITEIoTWBDEEDNE. 29 LERERLEADEL 2 T, SHERE
TORMIKIZOLBLWEEEDLH D, BHHEICL > THEBREICE->TH, ~EREND L3N Tn LT L LEE
LTwW5h,
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SY4-3 SURITIL 4
ICT ;8L =8 iu—“f“ﬁwﬂlw%ﬂﬁ
EREE - A T74 2 EICET TOERE—
S 7

HEKFEHR e 7 ) = 7

HFEWV - HBDOXIE, HEBLOEE T CIRIEVCERBCHET 2ERTH L. 65 U EOERKE T, #3E
WHEEGICEZEZ E2TI)RDFVRELDIZHE T EHESINTVS. OFWEREGTLEHTIE, H
DY AZIZET Y HEAERICZEZ R L, HA&HESHOSMLHRENE. ©F v - PiFEEDF I, WH - iR
DEEEIZ LY AT AMIED T, ANRRREE L e LAIREIC X ) AL 20D T, FEIRPLLE { SA% ED
PEBREIREEIC L VBRI N0 T VR, FERPAL - |19 o0 L7200 FWIERD H 0 BN IEHA TH 5. HE
MR L2 i@@?ﬁﬂ#%biw$%%% ENDHTEBE . HGIEEREE - 5 % % ORI LY 2 iR
ALY 2 2 & THRERERE OB mx% LO¥EEN5.

VA, A — b7+ Ry T Ly MK R EDER L F— ¥ BEFMOFRIEIC L ) ICTHEMAZEITE R L TW5S.
I, DFVBROE R EHBD TVBEIOMEEZHWE LT, AR—F 74 257 Ly PMlEHREN—2E L
72, 1) BWLBICENL2DF VW Web BT 7Y r— a3y (77Y), 2) BHRRBGESKRA - SUESIRERE, B
ﬁ'ﬂ@ﬁ’fﬁﬁlﬁﬁ (subjective visual vertical, SVV) 7 &— KPR 2 357 7)), B LU 3) BMIGHRICHE
L7277 o3, 4) HRO/NRFRAE CCD H A I R%EWEER T— 7 Vo (K1), 5) BiEVANLY F— 3
ymﬁﬁbtﬁﬁﬂﬁ(m2)%ﬁof%t

Ll Tk RMB Uf#%%ﬁﬁai%if®i&77U°?N41%%EEWﬂ®%ﬁ$W%WiKT
0 T FBEEHE - 7f/7/(/ J$0)4)<—‘/%?aa% WD EREL 72 HAEICOWTHRGES L7z, DT 0WEB#IcE
WTH VT4 YBEPIEIATbN SO BEME ER O X ) v b, WHEZHE s I‘J%O)ﬁﬂﬁ”?iﬂﬁl WrELNS
72D ER TN ARY 7 b T, f"l‘ﬁta&biw@&/%%’ BROBIENST VT4~ E Lo FVERESE Y
Mt L, + v 94 VCTHIGHRZEIMTHOINL 72O DM N &) A GEZ TR g,

wil SoftBank 4G 16:17 4 O 77% -
< 2YN BEURN 51 4 Q

A 7.;. HEWN-ZSDEDUNE
Q.;‘E&G)r' ) PN

o L 0h Y EUAEY T
amopeme AR pEUUAEY - BEXE (2

L]

[HEVWUNEY] BBR :

EQ : BEDEIVOR..
HEWYNEY - BAKTE [V

[HFEVWUNEY] BREBR :

L@ : EEIVORx2
HEVWYNEY - BAXE (2

1 CAD 2 X Y ili it /N FRAE CCD 7
AGPEETEL T Na2HEL, 3D 7Y
YHIZTHNT B ETREMLE. THhIC
X0, WToORKERHZ A~ — b7+ T

BZ LRSS T2 5. . [(PEWUNEY] THD
mEY/ BOBBHENT VAT,
HEWYNEY - BAXE (£

[HEVWUNEY] BBRR :

ELQ) : RER & IREDEED...
HEWYNEY - BEXE [

< [HEVWYNEY] IZfD ;

L"’}.,E,:j BREEA, : LAIVORx ]
HELY N =2

& .|
K2 @i — X (YouTube) #
FIHLZRE) N 7—2 3 &~ (B
GRALINBE, NT v A - AT, ER
DR O SZIZB) M.
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SY4-4 DURIIL 4
A4 EEOMEESEDESE

TINA 3
BE) bz IR H B ) KK

F o4 UBEE, WEHNTR ICT O#ERITEVRIIZEY L-2HIERE LS 2575, 20 FMIZBIT 5
WEHEBEOHRT, WhIZABB R ETERL T kol NEDEEF VT4 VBEOBBIZIZENENDRA) v
PeaAMNERBBELTIRILADDTHAS. TV I4 VBEOBIRE LA r — A% 5T 5L, O UL %k
559 7%, MEZHEO A1) v bBLROEE, QNS APEE, Bkl - RAYEOWIT R L, SO A b
BRELREE, OF v IA VBHDRA) v bWREBYEEFBRTONDL. F U4 VHRICEERAD v M2, A
BRIRMTHERG EBINDL GRS, VI v 7 ALF—LORETHENRZITIONLEZENH DL, 29 L21biX
PR B BRI DY L 5 7285 5 4 W L2 D72 5T RN D 5.

F UL VBHTIE, HEDOF V¥ VIEREZZBIEP T LTIV Eom EASHREINSE, A= 740y 2
T I TINTNA ADHRIZE Y, HEOAENREHIIEDIIET 5 2 LWL o7z, HRSEIZBWTD, HHikk
B2 FEo 727N 2R Al B 2 o 2 A~ — FPEHEIES LT, ey, Mo E— 71 v54 2
RPEIRAEAT 7Y, BRIEET 7)) 2 ELRBEENRTWAES., THLL0REHTAIET, (ko mizEL) L%
COEHEATFL, T/, HENRERY K- 2352 L0 WREL o TET.

MHZEREA S S 2 Z2EOLR =

ILSABOMIE | L
USvoALEEE | REBOIARE p—
B0 LR BB S5 E HEBOAvb o
AR IE BHOH N HARE 1B
‘ CENEY) M- 150 RRARAE
" Shb BERR
, tXa)T4—)RY
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YURITILS
A2DEE

L R (R T N (e
DEIRER B S - SHEERAVRL R
PR RRR: H AR B

MHEHRBEOBRK, WRIIZWEZAWZ AL v, ZOMME L TRAEDORILIZIImMD TEL L OBEHEIFMEE L
TWAIZENRBITOND. FHBIIHVEMAD ZHLAT, kI L I2WbIX—FKHMEOTM 25BN S N2 i s
BN TW5,

RELORWBINE, HVE BRI ST 2 JidT 3 5 67 & AV B S8 1 BE I BRI oSS T il % W AT % ey
OB TRIEZTS L2 E0 - CIBHINTW 2, ZOX ) RENEPHA DO TR E2EDS LEREEZ R 9
LT, ENENOMROFE RIS T HHMARE I NTE 2. EHICINSOERMKXZ BT LT, HH
R R AR - T 55, ARBEANOGRFET L, AEEZ KT 2 kR EBE SN, A CGEET
NS T HEFM, H20IIARETER M2 0L, M EFTEFILMEL D, 200, RIZHHE
ML 22 B BRIE I T AT CH BN SN AR IC L VR EC B2 > T L0088 TH 5.

COL) RREPFHNTVEERE LT, ZHELBEEZRT P HEREICD W TR MRS SIS
T, MR COREN MR 21T S B TELRDP 22 ERHITONL. TR ZFTHT L, 2008 412 HAHF
SAMERAS X ) BB E SR E S RENTOILEOIEI IR I N, E5I122015F 21T —a v /8H
AL OGEZ®RT, EBRWZOEANERBELTEY, IR HPTHR— SRz 18Ol Wik, AEK
BEEDVHLONBE LI - TE.

IO OMHEREOHREIN LT, @0 ECRENLEmE R L2205, HEHREOREIZIN Uikl
M FERI I RIN L TIRAET 2 2 E25BdRO SN L. R VRV T AT, BEAMEREESPEE L LEOE
D THIC IR CTHRE 2T > 727 — 7 O BRI TIIbN T A HEREO R Z BT 5. 2 L CHAEN
BT AP HEREFMOZF 28— 205, AOLOFMOEBELZIED Ko T2 &L b, HTHEKIEOEER
HEREROFEBEEAE Z IR LT W22 20 ECREAEOIRREIZIS U722 Rl 2 i RN 2 g L, BEEkiE oMyt
IR B ) X 20,
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SY5-1 DURIILS

BHEDHEFLE#E % B35 L /- endoscope & exoscope % FU\ /-
FraEORR

(E S
HITBRAABR AR B Saie - BHSTRSRE

[l3C®I]

HAHFR#2 X 0 B RMEEIRIE I3 2 [ B B BRI AR R B 7041 2010 BRI 2SR E 3N CTLsk, BBREDOEREEE,
EREE 2L L Cilm T 27200 L L CREBEGHIZECHWONRTWS, oI EE LCTiliir Rk
IRELBWNC DV TE SNz, Wb W 5 pathological stage & L CTiliim STV A28, Ak & BSALIE O iHHEHEIR
EFUT X HIT, BERMEIZBWTHAMHET CT X MRI 7 & QW REZET (2D 724 clinical stage % P5€ L, stage IZ&H
BB DM RGERZ RT3 56 2 LB TH 5.

PRCIZ 2011 4F L Y Full HD WHISE S A7 A &AL, #AHENNBLEE T HRFA (transcanal endoscopic ear
surgery: TEES) 7% B%h L CLLR, AR RIS B0 BRIE M B 1 5T A 2 17 9 720 O BHEARATR° TEES O @I K % X5 720 O
BRI PHOUREZT o TEL. AV UEY Y ATIE, YSRHIB 2 BEBRIETATABEOZE N & IR O A7 i e e i
Bl 12 25D W 7 TR LD W TR T 5.

[EZKIEICK T % endoscope & exoscope % & L 7= FHifiT= DR H]

ek, UFCIIBAMSE T @ canal wall up mastoidectomy (CWU) % 34 & U 7z B i 5 BE LR AT TR 85 S8 T il & 265 —
FINE L, KBEIMCOIEFIR BRI LIZ S WIERITIE CWU I —HALVE ESREEE 248 U, BRI
T AR L CHREEZ TS 2/ BB HAENIB - 2L2SIERIRON S BTN 2 17 > TWwiz, Z 00U LA 2 iERT 5
72 1.9mm WG L SD EE A A T 2 L CTnizs, REEDDZ0HMEIER S Twiz 201149 HIZ
2.7mm FEPESEC Full HD ® 3CCD 7 X 7 L E= ¥ — %2 HllAhGHLE/Z 2KABGE Y AT 228 AL, 4 16HD TEES
2 & % BERIETFAM %2 17 > 72, TEES (2134 A 2 I 2 Fo NHEE O I L A IR AHBE OB L A258M 047
WP ER WREICT 2 L W FED D 505, BN L 72 PR RS R o 2720, HEHRESRZ TH 82980
vl w) WEDH -7z ZOH% 2012 4 3 HICiE, ol L7-##E1- (THOMASSIN Dissector, KARL STORZ)
RIS D& ZEAL, BN OB FEESREE o7z, 72, B FA 2 SONOPET (Stryker) 3 3
AL, BERIZ/ I & H—7/%— (Medtronic) TITo TW72RAE B S =B (TCA) D#ipd % 5Kk L T Powered
TEES 12 & % R#i% - LW (TCAA) %47\, TEES Ot % 28 F TR L7z, & 51298k A SONOPET i
TEES (213K & 2o 72728, 20134 1 HIZI3 TEES /NN FE—2 (25MS) & HHF v 7 (H101) # k[ B
5 LERISH % BIfG L7z, 2013 4E 8 HIZid 2.7mm itkEED 7 v 757 — b CHEZSS S| kL, 201743 HIZiEH
KRANDIVHIE % %8 L7z TEES HHREET, #HKY 7 3, EBH O3 UDC plating ~ 4 7 0é#ft 1~ (F—ER) %
LB L, TEES O #A/EMEZ 1 E 372 2019 4212 HIZ4AK NBLEE ¥ A 7 4 @A, 2020 4 9 H 12 1% 4K3D
exoscope T& % ORBEYE (Olympus) %3 A L, BIfEI37L280 8RO FERIE 26 L T endoscope & exoscope % H
WT TEES & CWU % fil& £ 472 Dual approach 17> T\ 5.

(#rRTE&RE2 BT DBAH]

MADOMBMLZITH) ECTHRDEE 2O, HHEEEFHOM M TH L. HH CT THREIMOEE 2 RO,
FNSEIRE, KEMGE HRA2EREOWTN D22 X TE v, HBETIE 2013 412 MRI @ non-EPI DWI @
EEmErn 7 —1bL, WHEZ 1 TE % MR cisternography & 543 & 1+ 72 Color Mapped Fusion Image
(CMFI-D) % JBC#fl & LB L, hHREZOZEWNZHICZ CEREOMHFMERTEHL ML w5, 35
122018 4EH H 13 ILIC DWI BE 5 & /R T HHRIE L 2 L A7) Y RFLERT 57012, T1 @M% CMFI(CMFI-T1)
LOFML, MEREONLZDE LT, F72, M EFHIELRITER TIX, CMFI & CT @ fusion Hif§z fwvC
MY I 2=y a VIBHLTWA.

[fTRTE R E Sl ICE D < MED B EE]

ATRTERZ W CH BRI R EPA AT R 2 5 EEE T TN SN SAIC3Si 7 I TTCA Z4T W EBHE I TT
78 —7F9 % Non-powered TEES % &t L, FIRIEHDILIEN T COHGERE GMIPEREORZN - TiwmE T) LFHNS
ML Powered TEES |2 & %5 TCAA THIE S 5. FLEMKR F TORKEWEDSTEDONIIER TIX, FHBIZMOD RV
JESG 2 BT & {6 2> L 72 TEES THUS L, FL2EE8IE CWU THHE 9 4 Dual approach #17->C\wb. 72, HERERL
D RFRERIR 1 18D T C safe ear % iEWK S5 ULEDD 5iBEEH 7% & Performance Status DEWIEFITIE, #H57
W2 P U 724V BB A RE R - FLSBIRONB RTERAN (Wb W b+ —7 k) ##IRL TwAb. i Tld Dual approach
RF =T FIIBWT, HEMGEOREE LT, AR LAEEN R EE BRI L7 exoscope DIEH L TW5,

TURY T AT, Do L) REREICHT S FMFE LM EZHOBBII OV I HT 5 & &b,
TR 5 S DRI REME S 2 E2 G L, EERIEE LR ORI OV CHTNT 5.
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SY5-2 SURIILALS
2EREAED S A A T DAEER

N

BT FERRY: HRHER

HAHF A HERASTIZ 2015 4E 1 H 225 @ 14 TOMIE T4 2 fidT L 72 H ERIE O 4 EE = A 2 17 5 72,
BMEILL T oMY THh L. 2FE 74 gk & 0 EF 1,787 Bz Bik L7z, sliiiiiA% 1,133 4, BEURERINAS 233 B, —kPEAHS
100 B, SERMEAS 231 B, HAHEDS 90 BITd - 72 HEREELRI T ORI & BRI OMGRIRONERE K 1 177

Z OEPFIAT & LT 2018 4212 40E 49 )31‘5 L DFEF1,456 B2 A L, W PHRICOWT 1,060 B, FFHETFHRIZOW
“C 1,084 Bl % Bl L7, 20k B %5513 63.3% Th 0, 152 61 (14.0%) THEZZEDHZ LMWLz o

nfﬁﬂﬁﬁimﬁw@@ﬁ%% ATVD f_&ﬁ{i:l:m . BREATE TS HAS VI & 72 o 72 b O ORI T

@%%@E’J&ﬁ’%iﬁ—@?ﬁ RO o7
S 512 2020 FITIFFLRIBAM 12 BT 000 TPz L Y U7z [ RSER - FLSPHRIRALEL 2 £ 9 S S st o 1y

KEIZOWT (2020)] 25F Lo b/, HEBRERO X Y N—EHULICEIRRE, Tl &1 EOREMT FH AT

BTV RHWENITR ) O0H 5. SR & BiREBE TOM T FHONRZ K 2 1R

RIBITRBEIROE 2 2%, T4 (IHVH B REERAF RIS R 2 A X & LT ) AR K Z 5
F 2, KUIORTHEEIZN U2 BRI E LTwb

Ky Y HEY Y LTRSS OREFRERE TS U BER R, 79 NEMHERR E2E 20, $72,
g&%ﬁi%fié'\% R ARRICB U 2P HEREGEROBE LR ESEZEZTHETZV.

Lo/ 7 WP, B bomEsR, i b R R O R B3 2015 & W 72 4 R B BRI T A 16 S R R
Otology Japan 27(2): 83-89, 2017.

2. Komori M, Morita Y, Tono T, et al: Nationwide survey of middle ear cholesteatoma surgery cases in Japan: Results
from the Japan Otological society registry using the JOS staging and classification system. Auris Nasus Larynx 48(4):
555-564, 2021.

3. WA #H PHERELN, RN, Ml REE - FLZSREN HRALE & AF ) B IRl O A RSO v T (2020).
Otology Japan 30 (4) : 347-348, 2020.

BhAEARE la I'b ] [} [\ &t
JEHIRE 21 91 68 3 0 183
BRERE 4 54| 246 27 0| 331 o
NI - FIR 5| 51| %3 7 ™ ao . AL D
HEEHINS - BAIK 1 8| 76| a1 2 128 Stage ! (PIBI5D
a5t 31| 204|753 142 3] 1133 HE Uk
A
SRIREBEL la I'b ] m [\ &t
EETT I 7 o 5 o s Stagell SRE I e SRt e
Py 7 12 25 Ta 0 52 R b - SRR
HEEHIRR - FERARR 0 12 50 18 1 81
RIS - B 3 3 of 14 of 29 Stagell SR SEERE
peny 5 58| 108 51 1 233 Hll - FL2EIR RO R - FLZBARCR
SRR AFt (%) 1 25961 FEHIEA (%) : 4461 | HERTF (%) : 10160 (HUBR - FERARK (%) @ 97HI| HIBR - BARK (%) : 1761
BN EER ERERK 74 (28.6) 38 (86.4) 25(24.8) 10 (10.3) 1(5.9)
BRAEELFILA 153 (59.1) 27 (61.4) 50 (49.5) 70(72.2) 6(35.3)
HEERK 9 (26.6) 0(0.0) 69 (68.3) 0(0.0) 0(0.0)
EEE) 156 (60.2) 15 (34.1) 79 (78.2) 53 (54.6) 9(52.9)
rREpERE 23 (47.5) 36(81.8) 87(86.1) 0(0.0) 0(0.0)
NEERERR 8 (37.8) 0(0.0) 1(1.0) 97 (100.0) 0(0.0)
g 46 (17.6) 0(0.0) 5 (5.0) 37(38.1) 4(235)
AEEAOBILK 176.6) 0(0.0) 0(0.0) 1(1.0) 16 (94.1)
SEIRERE &Ft (%) : 4461 FEHIRA (%) : 176 HRERTF (%) : OF)  |MIRR - FERAR (%) : 130 BB - BAAK (%) : 561
BAEEN ERERK 9(20.5) 8(47.1) 0(0.0) 1(7.7) 0(0.0)
BRAEERAILK 1(705) 12 (70.6) 6 (66.7) (84.6) 2(40.0)
HEEMK 6(13.6) 0(0.0) 6 (66.7) 0(0.0) 0(0.0)
AIERERK 2 (50.0) 5(29.4) 4.(44.4) 9(69.2) 4(80.0)
tEpERR 1(25.0) 7(41.2) 4 (44.4) 0(0.0) 0(0.0)
NEERERR 3(29.5) 0(0.0) 0(0.0) (100.0) 0(0.0)
A REFE 2(21.3) 0(0.0) 1(11.1) 7(53.8) 4(80.0)
AEEAOBILK 5(11.4) 0(0.0) 0(0.0) 0(0.0) (100.0)
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SY5-3 SURIILALS
KEREFRERKZICE T 2R EEREFRNRE EMTXNBIROZEE
B
KBLERI SRR HSIRER - BHSATSR
[(zC &)

RHBEZRIE O T CIIMREBIE L L UESRD SN LH, ZoMRELHLHETH ) ZNENABNEREDTD 5.
Ky VRI I ATOREORZE/T, 54— U CTOFM O & MBI OV THIA .

(X DEE]

© 2001 4E~ 2014 4F @ BEBEDAEIICHE T2 5072013 2001 4 TH 5. YRS H BT O FREE 2SR TE T,
cadaver dissection TH 2 F2 TR Y TFNZ it 72, BEHRIEICIIHE LW R o EaH L % B I/ B B 5 EE ) B
(CWD) %47\, TRBEFFHEIIAMME 2 EM R (SWR) ZIEEARMA L L7z, SWR ORBREEIMHIAZED ZRIZHGHbE
BB ~BIR S B0 A S 5. Rl % Stage II % FLlI2ATV, D W EHHEM A O I B TERE 145 Thbkg
R, BRI L b 79% \CHEIIUGER DI M H s L LAl 5 SEOBET) R CLI AR i Al 2% 64 % (KT (BRRER
AN 72%), F 72 H T RASMAR L 46%, SR0REAL 26 % (2 & 2 BRI 2 580, SR C 5% (S HIERLE K7
L7z, %3, Stage Ia B & U Ib \ZIZBAMEE TSRV H &M LR (TCA, MARHANZ) B X ORIV H BN =
Bl (TCT, BEURIBENC) %47\, ik 5 4E DL R CHbARERATld 16% (KM %2 32 7 (BRIREAN 0%).

- 2015 4F~ @ BlARERTY Tk SWR i RIMIMICH IR HRIM 2 K7 U, F 7oL RS A U il sz
728, WHEBEREERLS (CWU) + B MBER A (scutumplasty) (CHEEARMREZEH Lz, MWHEHERBELZEHICAD
HTHCH ) BRI E T ATo b L, 1 MOKEEA & %G 2 A HE/ A S scutum % FFEE L TWw
B, ZORF, TIEME 1AERETIE 73% ICREITSGE 255 6 7z, F - FEIEBR 3 4ECRalM 2 L% 89%, HIE
a8 7%, FERGIMIE 4% 27225, B T2 LI L TWirv, scutum ORHEDK X v stage 1T 14 5E
D)L A £E S Stage 11T T35 X Ht & CWD+SWR Z JififT L T\ 2 A5EF I F47 (BREFl) & L, migiEs
AT T Y a R AMINCE S CTHE L, LEEMEE» S EBREORM 2 FHT5E LI, T H
EROEREND X9 L7z THIZE D 5D EOBIZME T O 22N %2 A L D7D 46%— 24% LA L7z
F 72 NI B0t 1 AECTORENEIIEIL 75%, 54ET71% THbH. BRI ELRED Stage 11122 WTH CWD+SWR
5 CWUNEMREZE L7255, BRI o MBIRIIFEEFTH 5.

[(E% & S%OFE]

L% FR A BLERIE T 1d CWU+scutumplasty 251 M55 0 5T CWD+SWR X W R, BIFR#ERTH L. —J, I
JJe 3 T ld CWD+SWR 28 BAF T, CWU+scutumplasty Tid 125Hz 3 & U8 4000Hz 125\ THTRT & D BEHIAME T LT
W7z, STHUEEREIC & % scutumplasty R T 2 — TR E DB stiffness LA L 2O TIE2whtEbhs.
BRHkEGRZ2XDELL, $HF - 7B LEGICEO LY, UROKMDH L. )y, BRI ERIE Tl
TR R PETI HARIC CWU & CWD+SWR DI A BN D072 b h s, FHBERENOREI/NS 2 CWU & 5H—
BIRETL20OTIVWEEZONS.

[LFHC B (T B BAEDHTHEER]

- AR SRR BLIRAE ¢ scutum (ZTTREZR PR D B-FE T 4. Stage Ib TV F - F X ¥ BMioO EIIZEAE S scutum PN
55 DX TCA, FNLS D Ib B X U Stage 1T UL F1Z CWU+scutumplasty & 3%, Stage II B8 & UM III T scutum 4}
HE SRR S 2 BT ld CWD+SWR (VU a UHAMIE IEE) &L, obIZEmHETiE47).

- BRIREBAY B PRIE - Stage Ib 1& TCT Z 24X & L, HEEZR LR EZHHT 5. Ib 09 b BT R 5=
(EAONO-JOS consensus ? S2, Stage IT #124) < Stage II B X U III 1 CWU # AR E L, HLHEBZRBENL K 5EE B
BEBHT A, FRGHEES, TEZELHHENECRAT L6, AZHAIMEI/N S WG 7% &1 CWD+SWR % 3
WLTYY ayRzEE, OLICEHNBFNZITY. FoefiCEERR T 2 — 72 ET 5.
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SY5-4 DURIYLS
LRHIB T AR RUERIEDAE —INDEE L AERE

HH HE
FRRFARFBE R R G UER H SRR - SRSV 200

[lZC&IC]

2008 AFICHAHR A HERH S X ) BEREERESHES/IRE SN, 2015 F1Ci1Fa -0 v "HRFA L 0AE
BT, EBESEANCRELCEL. MiiomGZH oM b dH 0, BEEREREIIMET O X - T, #ERE, T
TN C2MsRBINZAT) X )2 oT& A BRI, EHEOEERM & FEREHEEOIEHWT, I ERRE
B, FREARSE S FLZETIM 2 OFiE A A2 5 —BINE LT b, Lo L, BEESEISEFLTELI L,
F2BIER O FMERAIEML 722 L0 5, MFGBIRPELHICh > TE2. ST TEERDP 2D - TE72 2009 FH
5 2020 4E F T 12 £ 2 HUMI SR TORIZ OV THRIET 5.

[LF TOHTHIERME - #7028 IR - WRERBREH ]

firnn, HPMmEra <, WinisBer R, WO, MEE CTHREL D, HBEEo®, X7—I%2ME L, Tk
EREF LTS, LEEOKRITHEEEIERETDH 50, REEMBRLREETH 22008 2 B4 5854121
MRI b FEfiL T 5.

FMAZONWT, MBECITEBRE IS LT, FRUH, BMETFMEZT->Twb. EARFEE LT, stage 112xF
LT, #LZeIEHIBE, stage 2, 31IxFLCid, FLZEHIBHM 2479 25, MinilE) Harp), BREFmiz v Lzfl, NEsl
WZF LT, AVEGERBERAAR, FhDAMNE, SV SRR - PR SR S FLZE A A R L T \» B,

MBIz OWT, itk 6 2 HB T MAE, itk 1ETCT, BWHREL LTwa. itk 14ED CT, BBATH T
FEEZE D TR 2L, 1HEIC 1 Fopsie L, itk 5 4 CHlUMRAE, CT 2i6fr U<, BB, CT T RICHE
MR, #ZELTws., —F, CT, R CEEBEEFRERLEETICHBREFREASA S NG S IZH T &
LTCWwWa. HEFMNEIT-8461%, TOREI SRS EHOBRHBIRZIT> TV,
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DML B hd Litwv, —7, BOEM & 2 BRI 7 SO BEZFREBIL, EFNITEEHEICRE L
LGB LIS 20w TThE. SHIETETH, L Lo [HEl 2EH LA CoRBEENNP.LLERD
LEZOLN, MBERERLRETFHEZ L VWM TR A1) L, #iELT5-00FMO@SIEEE L)Ll T»
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ZZI)THLRWZ EIRRRCRICHEALZZEDRH DL NEA LA TWL E-RS . HATIE, BEWEFHTILEVWEZ AN
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bR RITIE, o EFENELSEHRICH T TLEDECTMATH o CTOHEDIRHIZNE L 2-TLE ).
ZDENIZ, BRIGHICZZED DWW 5612 b e EEM I b 5 v,

MRCIE, SN FE CTEIRN R EEM ORBENIZEN 2R ko —2OFE L LT, SMUEREHETVEWE Ho 72N
Huitz#0OTBY, KW rHVCHEEHE T VCIIRHTE 2o 2BR LOSBEMICT 70 —F %2175 T& 7. K
= A7 Tk, 5% oA ERRLEEEEEICH T 2 #m THEOBRICH OB, S 5128104 U5 IR
L ORI L TOEN LT T —F HEIIRAD TR WP EEZ TWA, A#ETIE, YUFHIBWT, K
WCBWTRGTHE L X 59 b CTEULEMTIC, EOX)ICHBEANIIT 70 —F 24757201000 T, FFIZ#E:R
PEHERE RS 2 RIS DO W TN T 4. BUROWBEIEMIES G TEYF 2 TR e LEREIANRE#RATHDIHTY,
COEIBRRAZEFTETEEICLLEEZTND.
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o B ERNE O BURTRIR O 72 D ICFE RS 2 ZL2EHI BB EANT 12 & 0 R SR #PHIC KIEL T L £ » 72354,
HENOERA RICHNET 2 HIEREHEES FMEOBNIARIZO LN S, mHHEE 3 AR08 S8 5 REEDS
DIl & D BB ST & 72285, R7ZHEV. L720E 3 e T RN OWBREE L N L3¢5 2 e L. &4,
B ER B OBGGRNEES XL OFMi%EO QOL otk # HiF L €, WERIEZ A S5 HAERERORE L H#ED T
7o MEBEET 20 ARICE L B AT, HOORMEL ML Y — A & UK B Rl > — b 2 E AN
WCHRBH T 2 FHEREOBRICH ISR L Cw b, ZETEOBE WHRBMIC X 2 REARBESRGO Lz HigL
SARRE X0 AR A M A R EOERER A BT %

SRR S — S BRI X AIEEAI RO A D = XL DT E LT, Te-GFP BREMEHIBEMB Y — hOX— KT v
MERIEERIC & D B L 7ol o M e B 58 & 8148 © & 7. W E R O RIEEE 7OV ORI IIANTIC X 0, BRI > —
FOBRICE VHIBEITE BRSO o TEZ. $72, MMoMIEZ H W TR ERBE A @) 2/ Y — 20
WMt b DTV 5.

MERABRORBR X 0, FAEROFEIICLHEE R D% Y AT L OREB X OB 327 Lz, Mgk
DR A W Z 7B <) T v FERRFE L OSSR IR B W TH AT L FEO RSN TBY, CPC
BRIV EDRIRICB W T HME Y — MEMIGEOEATRETH 5. AIFEOMBaHE R ClRIL  Ei s h b
X9, WEISEEDILKRITO %35 Wi HRIRITZE D IR b A ThILTWw 5.

HARHERESHFERBROWME T, AIITBIUT 2 h HEBRER GE X 4 74 Mgk L 0 4ER 1787 BB FHKEI N T
W5, ERIERZ OMEATIC X ) R E RO TEAFAHE U VIESNE 4 BIFEFTET 5 LHEL T b, AN L 5
FES R R MR S — b R 2B ] 1, P EAE RO I E TOREEWIRT ST L — 7 A —I2
%5 LEZTND, RIEFIH BIRGERHIR O FAERR OGO 243D, BEREHER B OIS X BT
LOBEICNT 207 2EREL 252 L2 HiFL 72w
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SRV LR R 2 W R & L2 Z MR BRRITZE 12 X 0, N TNHAMRE A < 2 2 12O N TALTZNHE OR) R
AR E R B Z EHVRENT (Niparko 2010). ATWHZ A LR AN X o THIFEREEEAEZ L, ZOfHE L
THAS IR E RMDPYGET 2 2 &5, WPMOMEEATIHZ OMREREEDOFEEICLHTH L EEZONL, 1272
L., BEERTMHETSH > TOALHNEREARROMBMNENKRE L, FESHOATEIREVNER B IHFET L. €D
728, I T L OMRERIE O 5EE QR RLHERUIIE U T, BRI EE D W Tl 2 AT HORER ) N 7 —
Va v EEIRTE 5, WO NTNHEROHENEINS.

BETIE 10 AFPLEHT2 S BRRIIZE & L CNHEAAESIIC EABR e A2 8 A L, 6] I & IR 051 & BOS %
MFEAZEHE L 728 R 2 ALNEO= y ¥ 7R )N ) 7— ¥ a3 Y HEOERIIGH L TE 72 MWEmidz Hvb
Z & TRHEAMBIICIE D WD H OB W ATHHEHR 2 EBTE 22 b, B4 13, BB OARE R O e 2
W IR T & 2 LA Y 2 7 2O 2 B L, BEOBKRFEZT->Twb. ALNE 2 LA 2
EO X9 PR R RSN U TR SN TV 2 9 2 5FHli T 5 720 12 I3 RE R A2 A TH 575, ALTNH
W S N2@BA D7D IMRIMREDZWEETH ), (RTEPLEL %5, ATHHENAE TR LLIET LT
W BRI A L LTEF v Y AVREETEE R T T 7 4 — (INIRS) 326N 5. £ F v ¥ AOVIKHETHI
FRARIE A3t D T <, BHFRTEAL A & i A D BRI TR AL D HE 52 R 3 70 2 IR O A BTG By 2 5Pl 5 5 2 L 8T & 5. €D
728, PO HERG 2 F o 7 HERE AR I O FE R R, BUBERE G 123310 5 SR & BEREF o RIS B) O &1l
WCHEHT® 5. INIRS ZNEDMTLALZ 5l § 2 & TH 2 720 NLNERFHA»SHET B[N ET —F 7 77
F DR ZFITL L, P TIRAT T & 2 WRIR R O R WEF SO, REH % WNEIZB T 5 BRI
B2 s 2 L@l Twa. —J, ALWHEHFOFRS IZHT MM EITM S D2 wD, EREOEE
Lo THOE Yy F LT FAZDORIHEEZ T 22 E5TE 5.

LA IR B Y ERBIR 2 5T 2 WBOMERMBRAEZ VA 2 LT, BERISBEE U 7 0] % 0 F6E O Fi i 2
WY S22 L, BHEARRINI LD W TREHE T8 2 e § 5 RIERDO N THHEEROFIEICI) MATED, €0
IENE Z /N 5.

AP o IVRIEFRICED
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J e X288, INEEDY
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video Head Impulse Test

U
B RPEAIRY: B SINGR - i ER

WL HRIEOMIFETH Y, &5 51 —T72T TIZZEDOMHBILES L v, video Head Impulse Test (VHIT) 13,
PR CAE U723 LTI JE 2 1T, BRI 2R CRAE O N R 2 BRI M S5 2 2D L, HOM
A LBV RETFNMRETDH 5.

PO T, BEEHRA Tl — PP RSB T OB o2 5wk BbhiTni, Ziud—Ho 58 %2 R 1H)
WCTELIMERBRA L R, MR EOHICHEZ Nz S THLTHMUMOPRES BRI L7z0LEZDL
NTW/=Hh 5 THb. Halmagyi & Curthoys &, Goldberg ®V AH N & W7 368158 (1971 48) OETH 5, ‘8
FIEE O SR B W T, B OPRFICBIT S k=2 —a Y O KBEEORIIE &, FOHIoP R B
BFEKBBEDOWA BIEIERFRE 2257 W ZISH L, s (2 — mU% TS A 72 KT8 C i A s BE > S0 IR ] o0 B i
2 (head impulse) FlI %179 2 & T, —HPEHERBKTOBMA G5 2 & % 1988 FITFHEL L7z, oMl
Head Impulse Test (HIT) & &7 5, 4, MRTELATbRTWA.

HIT IZDOWCHHLUCHA T % &, PEBUAEHRREATIE S OB E C HIT 2479 L AiEBIRBCR o) 212 X ) #2134
Lild % 2 EAST& 525, —HPEBUEBREAC T B8 o BRI L 1A HIT 2479 & RiESHIREE 2550209, #kE %
ML enTERLRY, RMEVEIRERGESR T % catch up saccade (LLF CUS) 25HHI$ 5. HIT I3/4 3 MO
E2AT\, 32 [Pl E CUS 2 WHRTHIZ T X 725G PRSI TH Y L HET 5. HIT ZisEz—4flibT,
AP RE R T2 ETEX 2BENERRETH 505, CUS ZRIRTHLET 2 BN 2MRED - DMREIZL -
THED R B0, $2—HEZO CUS FFHETHARTBRETE WV RL EORED, Y —F 34 V& 72250
FEICE D LBELLHONE Lo T, H—F A VZHV-HIT ZEBMESH 200, BNORERT Y=V 7
TAMOEPSHRISHIESEHE L WS L2s, EFF A 2T 2 AR HIT, ©F ) vHIT O IEREIIFEAT 1990 4
G Hirbihe. LT, # 20 fFI2H 5 IR0 R, 2009 4E12 vHIT 25ER R L LC Rl sh:.

VHIT 3 B8, @M E ) HITOREZ Wk L, FEN»OEEMICEREREBZMT L2 LT 5.
VHIT 12 B B 0EM R e85 A — %13 VOR gain TH 4. it head impulse FlEH o RO MmEDL, L <
B HEDOEEDILE AL DTH Y, MEFHOLHEIH 1 &% 5b. FMIPERE oG %2 5§ % lateral mode D4,
VOR gain 7% 0.8 i THHERBE T L HET A2 LMW TH L. SOIPHERBEKTERE X, mdLz
CUS AHh#Hld 5.

FA X 2012 FFICVHIT 2BAL, HAOH L VAR ZETE LA, ARCHAO7—F7 727 MEEIZHE SN T
&2 BRI 7 —F7 727 MERDIT ED VOR gain # KE S TAMEMICH Y, BWICEEZ LITT I 2R
FOBETH -7, Pl EBRICEEPHEEREKTAH>TCUS B LoV HTWEDIE, Ry TT7—=F7 72
MZX ) VORgain 250.8 Ui L& % 53565, EHOMETREPHBHE LN L2 5.

Z 2T A, VHIT 28 [BEMREIC— M2 S hil) 72K ] TIioOoMAETH L 2 LICHER L, #EKd VOR gain
Rl vy X s (4, “EEE LRFRTA) LRARD T T H—FTVOR gain xHIMT 5, HilzkiHllT vy
A (RAUL "M EWRT2) 22F L BRIy 77 —F7 72 bOFEEZ MM L T VOR gain 755
WT&270, Ay TT7—=F7 727 MHPEVTF—=2I2BWT, XV IEMZ VOR gain 25 SN AT REMSH 5. 72,
BFEE: & W30 VOR gain % L9 % Z & C, vHIT OMAREE % FHIi© & 2 WA S 0, BERRIC LI
THBNIEZIToTVDHEIATHS.
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VEMP (C X % BEAz23%ee O T4

e
B ) 7 2 FERRERE T AR L B SR

iFL oI

NEO BB ERE L AR H 5. PHEINENMOZERTH Y, BEFE BT E X % Head
Impulse Test (HIT) % & 7zH#xACRElivTiETH 4. HEMWICHHEINLE A0 ) v 7572, s Tl LW
U UROREBEIZE B S DEEZ UL, NEHEMMRED O EDEEB LTIl b Ay, —JF, HEENEE OS5
Th5HH A, parallel swing 7 A bR EREE 2 20 & A4 00 2 BRI RO D M S N TITW722%, wih
LR Z R L TB ST, BASHEREO MW EETDH o 72, 1992 £ I12HE S /- HIEFHFA BAL (vestibular
evoked myogenic potential: VEMP) &, JF#RMEMZ LI L3, i CRE L& o® S h b H ekt
ELTELORERTEmSNS X)o7z 4HTIE, FEHHBIC LY R OMSEILEH IS A S NS HTEFIETHE
fii (cervical VEMP: ¢cVEMP) &, WHUlOIRERIE T Cilek S N 2 HikE AR BN, (ocular VEMP: oVEMP) @ D78
—HEHNCHIH SN T WS, FIEIZERIEE - TREMRERO S Th Y BB E THEMROBERATSH ), HHIX
PIEE - EREMRRHOKIGTH VI L FREMROBERETH L. & I, BB LINIBEOREAEICOVT
X, MO TIEFHEAHETH D, WEREOMBIRBIIIILETH L. S, & IERBEEEROBELE L
T, MEEXEZEZ59) 2 TBELLRZANMAIIOWTHRRS.
HAHROEZEIZLSHFW

FABEEIZILZOTIVICOVTIIARIZZ Lo 72, Brandt 13, FARAROD T VOERIZE A HOEREICH
WL THA)EEZ, HBEHD L VIEFELETH S ) LTz, Hxld, BERAHOD T WEE D 33%
\Z cVEMP OREZD, 95 83% TR ET, RiEHHANDOHEZL 20T VIKEFRALILEZHRE L T4hbb
HEEHRODFVIEIEREHNZ 00T VTHLIENRBREINE. Z0% MHE~NOERZLED O F Vi,
OVEMP DR T4 b bIEEBELMET I XM Sn kol HAMEEIZI DT WVIE, ZOFEIOF
I (BRI R, IR OB E % b OWRMESRIBE SN TS, T L) RBA LY, SR, W
#%, ET~OfEFE, BHEEET 3OO0 HEARRED T W EIERI L ZREL TwE. ERERAHOD F
LENTELLOOTIZZDE ) G EAREEDD T VRS INTWVLIREENH L EEZOND.
BMEEMEMLO T VENSS DX

BRI D F Wi (BPPV) (X, JWEFEH RO HAZROMEDHPEHEMNICRAT 52 L THEULHEMEDOD
FWTH5DH. BPPV Tid, oVEMP DEHE AT 67 ~ 85% ICA LN D L SN, JIBEOBEEDHEAIRBREINTWS., —J
BPPV DEEN D F 2DV TId Epley i EOHAEIBEDVH R TH 575, BEMED T WHERIIES LD EIFE D AE
BIHd 5. FAMMED T WIHKBIZoVEMP Z#MIET S &, ToL 0T VERZTVLDTIX 13% 12, 55D XA
T5HDTIE60% \ZEFZRDZ. DF ) BPPV OHEEZIIERAAT 5550 X3R4T 2 IR EIC X 2 RN
H5.
VEMP D5 #%NDEE

BRRMATE L CVHIT 25 L7 2 L bl E - ¢, ZPRHE (3, &, JMIEBAY) L HA% GREZE, P o
5 OORER & LAEMRE S THIEMED 572 00RO T X CHFHITiE L 2 0, Fi-ZEBEMab BRI e
Wfsshs, —hFTcIhIThIVmdshhoBHE LT, HFEHBICXVFERINSL VEMP X, HA#HIZE-T
BEBHZIIICE 2O TERWI ERRITONL. 451, ERIERE 2R L BaRBiil RS X 2334 ii% &
EOBENLHET SN D UERDH S .
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St il
WRUEE BRI RSE  H BIHGERL - BESHERYRY

2019 AEDRBAMETR ORI O 77— & TIE I M 25.4%, M 31.3% THHET 284% M 65 Ll LE > T,
EEOBBEEAZICBWT, EBHNOBALOD 3 HE EDLEIREDSSDE - ixBNAE ) KEVE SRS INXER 15 5
BN IO, ZHUSHF$ B EHE - il 3000 M %282 5. T2, SA560% il - Bk &I X 20O KT
WWRBHHEDHRIEY A7 L bR D9 5. BEMEODFV, FHEENDOFRIEEZNMN AL EDIRIRIE, RIFIZBVTEL
FORETH 5.

L IDALDERIER Y X7 2B RS 40121, HEOAEZE LR T TOH AR BRI D
BAALDA AT R TH B, FAIZINT T, b b OIREGEE) O =RITHNIC X ARV PEROML 2 FH L7z, BAkkES
L OE IR OMBERFET 03T 2 — & ORIMICT 2038 % 17> T & 7z HRACSFINIE AR (EHEL) ok
LT5~10% FEOMETEL L, BRI 2 KWd 2. FIRIH C OB X 2 IRER SO B HE 13 1 o i 2 5)
ELTHiEN S, ZRWICOMEFHCILEER & SO T O IRACEIES A BIZE SN b, T 3RS CCD ToOHRER
JEBILR O EEENTIC X B IRAEEHGH 7V ) X2 % fESr L, W T OBEMEFN X 2 IRMZ Lo 5e: % 3 &l
W AFE L7z, F2OMEREIRMB L OPRIEREOERINNNT A—F b I e a il L. 8512, &%
HITBWCTHEENC £ 2 8P EZL D B PO T2 723 2 & 20, ENRAKRERERDO/ ST 2 -5
LB b R s Tz,

EFNVEWE G2 O0, v AORBGERFH S AT A LD LIF vy ARSI N A OH
Wedhh, IRERDPEIBOMMICH ) ZNZENHEHEITS . <7 ADREKORIFEMFHN ORIz e b ERF LAY
<, FRICHIEBNE C O Z LR O Listing P10 O IEAE 2 NI BT T L v, —FH T, <7 ZOHLE OIS
FEiZe o 100550 1 Efd TS, MIEFERIED F 0ITbhwvEEZ S, BEATT TRl mHmEM 259
BIRGL D LT ORR BAR2h 7 0 IERECHA MRS %2 K3 2 &% 2 Sz, PHETREE 2 2 BAL$ 2 Il i
R IR T AR R, IRENICH T 2 HABORIn % Bm b3 5 VSEP 2 & & AbE, <7 A O WHEHHIERIERE > A
FLAERSEL, EFVIIATOFMEZED TS, T L D IIFRWIZ, BABEEIINT AR TORMZLD
BEEWHOLNMITELEEZONS.

v b oL HE R o B TR RS AR 11X, SRR IS PE O SRS S AR 2o T2 Z BT LT
Wb, HARKEHIEWRTERF TH ), SHSIRAPFAET I IS HOIRKH O E RN I E R 3 5 W3
BdbH. Fr OFHNTIEHEWSHIRKGHIAAAET 525, ZOHNIEHORTEIR S &M E 2o TB 53, Zo4H
JEREWE ZTOHIERGER CTH 5.

WAES — AR R EDOW KA X Y, R TR O W HE R 22 VR T— 7 VA% - Boe s N Twb. BIEZ O
MOFI T — & & IRERILG o ] FERRA AL 7 — 7 2 ADH L 2R ER o 7V 39 XA #7125 L, VR TOH
RS X B IR O RS EE COFMEO W B 2 B e OB A O TWA. T2, VR 2R L - BEAEL~ ot 72
EQFH L2 HA - EHRARREOBMEL L imE ) 2 7 8z 17, ESHICHEY NEY T—3 a vy FCERILT 55
WHFEICETLT0D.
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Dealing with the Coronavirus disease-2019 pandemic in Japan:
An otolaryngology practice perspective

Sho Kurihara
Department of Otolaryngology, Miyazaki University
Department of Otorhinolaryngology, Jikei University School of Medicine

Coronavirus disease-2019 (COVID-19) is a respiratory infection initially reported in December 2019 in Wuhan, Chi-
na. It is caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). SARS-CoV-2 is abundant in the
mucus of the upper respiratory tract. Therefore, otolaryngologists have a high risk of infection. Otolaryngologists need to
be well-equipped with the accurate knowledge of SARS-CoV-2 and appropriate infection control measures to protect
themselves when providing medical treatment to patients. In this presentation, I will discuss the prevalence of COVID-19,
countermeasures taken in Japan, and COVID-19 cases encountered at the Jikei University Hospital, located in the center
of Tokyo. These cases illustrated the difficulties in diagnosing COVID-19 and the importance of testing at the proper time.

The first COVID-19 case in Japan was confirmed on January 16, 2020, and the outbreak on the cruise ship Diamond
Princess docked at Yokohama, gained global attention in February. Jikei University Hospital received its first COVID-19
patient from that ship. Two basic strategies were implemented against SARS-CoV-2 infection. These were the identifica-
tion and isolation of infected people based on thorough testing and reduction of social gatherings. During the early stag-
es of the pandemic, both strategies were implemented gradually in Japan, compared to other countries. Only a small
number of polymerase chain reaction (PCR) tests were conducted, and the GPS function of smartphones was not used to
monitor infected people. While Western countries implemented lockdowns, the number of permitted social activities
was slowly decreased in Japan. However, the number of infected people and deaths in Japan has been lower than that of
Western countries. Mandatory BCG vaccination and racial differences were attributed to this, but their relationships
have not been thoroughly investigated. In addition, the spread of the new variants of the virus has not been prevented,
and the number of infected people has increased. As of July 6, 2021, Japan (total population: 125 million) had a total of
801,793 individuals infected with SARS-CoV-2 and 14,879 cumulative deaths. Only 17% of the population has received
two doses of the vaccine in Japan. Thus, the number of people with COVID-19 is not expected to decline.

Next, I will report on the status of otolaryngology practice in Japan. The transmission routes of SARS-CoV-2 include
inhalation of the virus, deposition of the virus on exposed mucous membranes, and contact between mucous mem-
branes and soiled hands contaminated with the virus. The nasal cavity and nasopharynx contain the largest amount of
the virus in an infected person’s body. Therefore, otorhinolaryngological examinations and operations are more likely to
induce infection and spread among medical staff. The American Academy of Otolaryngology-Head and Neck Surgery
claimed that otorhinolaryngologists had the highest risk of infection, so preventive countermeasures against the infec-
tion are urgently needed. The Japanese Society of Otorhinolaryngology revised the indications for outpatient examina-
tion and treatment, as well as for the management of surgeries according to the pandemic situation. The guidelines on
otologic surgery specified the otologic diseases requiring emergency surgery and suggested strategies for optimizing the
use of personal protective equipment during surgery in the COVID-19 pandemic. Otologic surgery should be performed
carefully because osteotomy procedures using a drill, such as a tympanoplasty or a mastoidectomy, are aerosol-generat-
ing procedures. Thus, there is a risk of spreading SARS-CoV-2 to the surrounding area during surgery. These guidelines
have been observed in the Jikei University Hospital, and there have been no surgery-related COVID-19 cases for both
medical staff and patients.

Finally, I will report a COVID-19 case wherein the diagnosis was delayed due to aspiration pneumonia [1]. A 64-year-
old man visited our department for the evaluation of swallowing function. During the examination, the patient aspirated
the test food and subsequently developed a fever. Based on his medical history and computed tomography (CT) images,
he was diagnosed with aspiration pneumonia and admitted to the hospital for treatment. After admission, his respirato-
ry condition deteriorated, and his COVID-19 PCR test was positive. Previous reports have shown that the CT findings of
COVID-19 pneumonia were normal in the early phase, and abnormalities usually appeared approximately six to 11 days
after onset [2]. The common radiologic findings of COVID-19 include consolidation, ground-glass opacities, and lesions
scattered predominantly in the bilateral inferior lung field peripheries. It is challenging to differentiate COVID-19 pneu-
monia from other types of pneumonia. Therefore, it should be listed as a differential diagnosis during the current pan-
demic. In the past, when SARS was spreading, the diagnosis of SARS was delayed because aspiration pneumonia
masked its findings and facilitated the spread of the infection [3]. Therefore, the diagnosis of respiratory infections can
be delayed by coexisting lung lesions.

There is no perfect strategy against COVID-19 in routine clinical practice. However, sharing the experiences among oto-
rhinolaryngologists worldwide will provide us with more insight and enable us to provide safe and precise medical care.

1. Matsushita Y, Kurihara S, Omura K, Kojima H: Delay of COVID-19 diagnosis due to aspiration Pneumonia.
Auris Nasus Larynx 2021.

2. Rodrigues JCL, Hare SS, Edey A, Devaraj A, Jacob J, Johnstone A, McStay R, Nair A, Robinson G: An update on
COVID-19 for the radiologist - A British society of Thoracic Imaging statement. Clin Radiol 2020,
75(5):323-325.

3. Tee AK, Oh HM, Lien CT, Narendran K, Heng BH, Ling AE: Atypical SARS in geriatric patient. Emerg Infect
Dis 2004, 10(2):261-264.
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The Status of COVID-19 in Korea & Its Impact on ENT Practice/
Resident Training Program

Shi Nae Park
Department of Otorhinolaryngology-Head&Neck Surgery, Seoul St. Mary's Hospital,College of Medicine, The
Catholic University of Korea

The Current Status of COVID-19 in Korea

The COVID-19 pandemic is still ongoing with continuous waves of infection caused by its different variants. As of 12 July 2021, close to
170,000 cases have been confirmed and more than 2000 confirmed deaths attributed to COVID-19 in Korea. Vaccination rates in
Korea are currently at 30.4% (1% dose) and 11.3% (2" dose) due to the challenges caused by limitations in vaccine supply. This rela-
tively low vaccination coverage in the community against COVID-19 forced Seoul to extend its Level 4 social distancing for the successful con-
trol of the 4th wave of COVID-19 infection at the moment of July 2020.

Except for the very initial period of the COVID-19 pandemic, the urgent need for medical equipment and facilities such as hospital beds,
ventilators, oxygen, N95 masks and Personal Protective Equipment has not been major problem in Korea due to the advanced Korean health
care system as well as the high level of hygiene in a health conscious public.

How we cope with COVID-19 at Seoul St. Mary’s Hospital
To prevent the spread COVID-19 in the hospital, several new principles and rules have been introduced.
« Every visitor at the hospital is required to fill out a self-reporting form.
« If the patient has any symptoms related to COVID-19, diagnostic testing for COVID-19 is needed before entering the hospital.
» The patient can only enter if the result is negative.

« For admission, only one guardian is allowed to accompany one patient.
» Every patient and guardian needs to get tested for COVID-19 before admission

« All medical staff need to submit a daily self-report and are encouraged to get vaccinated. Currently >95% of medical staff at Seoul St
Mary’s Hospital (SSMH) are vaccinated.

The Role of ENT physicians in COVID-19 management

« ENT physicians work at the COVID-19 screening clinic to examine suspected patients and prescribe COVID-19 testing if need-
ed.

« ENT physicians do not take part in treating patients diagnosed with Covid-19. Internal medicine doctors, especially doctors in
the Infectious Disease and Respiratory Medicine divisions, mostly manage these confirmed cases.

Our ENT case of Emergent tracheotomy during the COVID-19 pandemic

« A 87-year-old man with tracheal squamous cell carcinoma presented with the chief complaint of dyspnea

« While waiting for the result of the COVID-19 PCR test, the severity of his dyspea increased. We decided to perform emergency tracheoto-
my under local anesthesia.

« A closed ventilation system with a virus filter was used when transferring the patient.

Responses, guideline or statements from ENT society or Otological Society

« No guideline or statements from Korean society of Otorhinolaryngology-HNS(KORL-HNS) or Korean Otological Society(KOS) have been
officially released.

« However, both societies published informative newsletters (Bulletins for international members and Webzines for domestic
members of KORL-HNS and Precious Newsletter for the KOS members) to share information on better ENT practice during the
COVID-19 pandemic with their members.

“New Normal” in the ENT area after COVID pandemic?

« Abruptly decreased number of patients visiting the local ENT clinics, general hospitals and the university hospitals raised the is-
sue of a “new normal” in ENT practice during or even after the COVID-19 pandemic.

« Korean nationwide open data of ICD-10 code in 2020 showed the tremendous decrease in number of patients visiting hospitals with di-
agnoses of common cold, acute tonsillitis, rhinitis, sinusitis and otitis media by 40~50% compared to patients with the same
diagnosis codes in 2019. However, the number of patients with hearing loss, tinnitus and dizziness who visited hospitals during
the COVID-19 pandemic has remained unchanged.

« In Seoul St. Mary’s hospital, the total number of surgeries for the subspecialties of Otology and Rhinology has not been changed pre- and
post-COVID pandemic but the number of head & neck surgeries including tonsillectomy has decreased from 1240 in
2019 to 776 in 2020.

« The “New normal” for ENT practice after COVID-19 pandemic would be;

- Setting up of separate clinical pathways for patients suspected/confirmed infection and for non-infected patients
- Performing fewer procedures/ surgeries with high viral loads
- More procedures/surgeries for chronic and age-related diseases in ENT
- Higher need of “On-line” practice and education system for the patients
Impact of COVID-19 on ENT Resident Training Program

« Korean Society of Otorhinolaryngology-HNS decided to establish a more advanced ENT resident training program named
“Korean ENTian Competency Project” during COVID-19 pandemic to turn this crisis into a new opportunity.

« Mission and vision of ENT resident training program was announced in June 2020. Twenty-four core competencies and
four entrustable professional activities of ENT residents as well as the evaluation methods were developed (2020).

« Electronic learning(E-learning) system for the residents containing 54 essential topics using professional animation was initiated
in September 2020.

e Other On-line resident training and evaluation programs including on-line in-training examination have been successfully in-
troduced.

« Electronic portfolio(E-portfolio) for the residents containing all essential data of the training program is now under developing
process.

« On-line educational system for the trainers (program directors) was newly developed

CONCLUSION

Converting our mindset into one of “Turning this crisis into an opportunity” is absolutely necessary in ENT with the proper expec-

tation of the changes we will need to adapt to in our “New Normal” after COVID-19 pandemic.
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COVID-19: Lessons from SARS and Otology Services
in Hong Kong SAR

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

Michael CF TONG, Michael SUN.

Affiliations: Department of Otorhinolaryngology, Head and Neck Surgery and Institute of Human Communicative
Research, the Chinese University of Hong Kong, HONG KONG SAR.

Hong Kong has successfully controlled the 2019 Novel Coronavirus (COVID-19) Pandemic, keeping cases low and
maintaining relative normalcy. Hong Kong’s 2003 SARS experience makes its situation unique: important lessons were
learnt, making Hong Kong prepared from day one with sufficient personal protective equipment (PPE) stock, experi-
enced consultants with expert infection control knowledge, and specialized infection control wards. Travel and so-
cial-gathering restrictions were quickly implemented, and mask-wearing was widely adopted; these measures kept cases
low, enabling Hong Kong to gradually move from a preventative approach towards an offensive approach. For example,
vaccinations are now heavily encouraged, with a predicted 70% vaccination rate by October 2021. Hong Kong has mobi-
lized the healthcare system by building new wards and efficiently deploying personnel, thereby minimizing the disrup-
tion to elective treatments: for example, cochlear implants - an essential, time-sensitive treatment — have continued
throughout 2020—2021. While Aerosol-Generating Procedures introduce contamination risks, the extensive precaution-
ary measures taken, e.g. use of negative pressure isolation rooms, mitigate such dangers, enabling these treatments’
continuation. Ultimately, we believe COVID-19 will drastically change medicine. Technology-driven approaches like
telemedicine will be increasingly embraced, although face-to-face consultations will remain a mainstay. As vaccination
rates increase, we anticipate medicine will return to pre-COVID-19 normalcy.
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The impact of COVID-19 on otologic care in Canada

Adrian Lewis James
University of Toronto

As of July 2021, 1.4 million cases of COVID-19 had been recorded in Canada which equals 3.7% of the population. Of
these, 24,000 (1.9%) had died. These rates are nearly six times greater per capita than those recorded in Japan, but al-
most three times less than those in USA (data from https://www.worldometers.info/coronavirus/#countries). We have
experienced three distinct peaks of virus prevalence. The most recent peak had the largest number of infections, yet the
smallest death rate. Prioritizing vaccination of elderly populations perhaps contributed to this change. Fortunately, the
third wave of this pandemic has eased, and lockdown is currently being relaxed.

Careful oversight of medical resources (from N95 masks to ICU beds and OR time) ensured that resources never ran
out, although at the peak of the third wave, all ICU beds in my province of Ontario were full, requiring complex trans-
port of patients to other areas and use of paediatric ICU beds for adults. Elective otologic surgery was stopped for sever-
al months for much of this time, though has been possible in paediatric hospitals (where pressure on resources was low-
er) for most of the last year.

Discussion amongst otologists by email early in the course of the pandemic lead to circulation of a protocol for tympa-
nomastoid surgery from Stanford, USA which was generally adopted with modification to fit in with local hospital poli-
cies. Additional guidelines were developed by the Canadian Society of ORL-HNS for clinic-based care including nasola-
ryngoscopy. Since then, otologists seem to have become comfortable with a new normal in which elective
tympanomastoid surgery is completed in patients with no COVID symptoms and negative PCR test. Attempts are made
to minimize aerosol dispersion from mastoidectomy but many otologists are no longer using N95 masks or additional
barrier drapes. This relaxation in use of barriers likely arises from confidence in full vaccination of health care workers
as well as the pre-operative screening.

The pandemic has had far-reaching impacts beyond the consequences of COVID infection, some of which have been
beneficial, but most have not. Our hospital, like many others, has seen a significant reduction in presentations to the
Emergency Department, especially with infective conditions such as croup and acute otitis media, presumably a conse-
quence of social isolation, masking and hygiene measures. Some surgeons have seen a reduction in their surgical waiting
lists, perhaps as a result. Some children with hearing loss have benefitted from on-line learning at home, simply increas-
ing the volume on their computers to hear their teacher better.

However, overall the pandemic has had more deleterious effects on otologic care and patients. Masks have made it
more difficult for all deaf people to communicate. Data-logging by our cochlear implant program has demonstrated a
significant reduction in exposure to spoken language for implanted children during the pandemic; coupled with reduced
social interaction, developmental impairment is to be anticipated. We have also calculated that a large number of chil-
dren with congenital hearing loss was missed by interruption in the Newborn Hearing Screening program: permanent
harm from delayed identification and habilitation is, sadly, inevitable. Children of families in low socio-economic groups
have had greater challenges coping and social isolation has been noted to cause them more mental health issues as well.

Internationally there is concern about the impact of the pandemic on length of surgical waiting lists as so much elec-
tive surgery has been cancelled. It is conceivable that there will be a surge in waiting lists as patients who were unwilling
or unable to present to surgeons during the pandemic present later, often with more advanced disease. We will continue
to prioritize surgical care for those most urgently in need and to advocate for those at risk of harm from hearing loss but
modeling suggests that, at least in Ontario, it may take years to catch up.
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Evidence, experiences, and lessons from COVID in Brasilia-Brazil

Marcio Nakanishi®
' Department of Otolaryngology, University of Brasilia
2 D'Or Institute for Research & Education (IDOR)

In Brazil, from 3 January 2020 to 14 July 2021, there have been 19,106,971 confirmed cases of COVID-19 with
534,233 deaths. According to the World Health Organization (WHO), this number places the country in second place in
number of deaths, behind only the US with 602,409 deaths. With a population of 210 million inhabitants, COVID in
Brazil presents 225.7 deaths per 100K Population, and 2.8% of case fatality rate.

As an integral part of the so-called Brazilian Unified Health System (SUS), the University Hospital of Brasilia followed
the guidelines of the National Ministry of Health and the Secretary of State for Health of the Federal District. A crisis
committee composed of doctors, nurses, health professionals and administrative staff was created at the hospital to plan
and carry out actions to deal with COVID.

At the beginning of the pandemic, and throughout 2020, the University Hospital became a reference to provide assis-
tance to “non-covid” cases, as well as to expand the capacity to care for obstetrics and oncological surgeries. In the sec-
ond moment (March 2021), with an increase in the number of cases, new circulating coronavirus strains and a conse-
quent worsening of the crisis, the University Hospital started to receive COVID patients in the intensive care units.
Resident physicians from all specialties were transferred to activities to deal with COVID cases.

The otorhinolaryngology clinic was transformed into a screening, diagnosis and follow-up sector for COVID cases.
The ENT physicians had the role of evaluating, collecting nasal swabs for PCR, research and monitoring positive pa-
tients. On that occasion, the outpatient clinic and elective surgeries were suspended. Cases of tumors and emergencies
were prioritized for surgery.

In March 2020, the Brazilian Society of Otorhinolaryngology published 11 guidelines: use of personal protective
equipment, endoscopic exams, anosmia and nasal clinical/surgical treatments, tracheostomies, pediatric care, sleep dis-
orders and telemedicine.

q Specifically in relation to otology, on April 2020, the Brazilian Society of Otology proposed the following recommen-
ations:

a) Otologic procedures, including aspiration and mastoidectomy should be considered as having a high risk of contami-

nation. As there is a preference for SARS-CoV-2 for the mucosa of the upper airways, which are also present in the mid-

dle ear, there is an increased risk of contamination by the coronavirus in otologic surgeries and procedures. Aerosol for-

mation due to the use of surgical burs should be considered.

b) Surgical emergencies: acute complications of middle ear diseases with risk of death (intracranial abscesses and oto-

genic meningitis), foreign bodies and malignant tumors of the temporal bone.

¢) Mastoiditis and complications of middle ear diseases without improvement with clinical treatments, traumatic pe-

ripheral facial palsy or secondary to middle ear disease, are considered urgent and may require a surgical procedure

within 72 hours.

d) Surgery for vestibular schwannoma should not be considered urgent unless there is life-threatening brainstem com-

pression. A retrosigmoid rather than a translabyrinthine approach should be used to minimize drilling time and middle

ear mucosal exposure.

e) Benign ear neoplasm, uncomplicated chronic otitis media, BAHA, cochlear implants (discarded urgent indications),

vestibular surgeries, can be postponed for more than 3 months.

f) Corticosteroids for the treatment of Sudden Deafness and Meniere’s Disease, it is recommended to avoid steroids sys-

temic use due to the high risk of worsening the prognosis of patients infected with COVID-19. If necessary, the judicious

use of intratympanic corticosteroids should be preferred.

g) Non-traumatic peripheral facial palsy, whenever possible the test for COVID-19 should be performed and treatment

with corticosteroids should be performed if the test is negative.

h) In cases of necrotizing otitis externa, it is believed that infection by COVID-19 should not affect treatment with intra-

venous antibiotics, but it is recommended that hospital discharge as soon as possible and continuation of outpatient or

home treatment is recommended.

The “new normal” in the ENT field after the COVID pandemic is influenced by multiple variables that correlate to de-
termine the scenario that will be established. The impact of vaccination is an important factor to study, as of 9 July
2021, a total of 104,414,089 vaccine doses have been administered in Brazil. We are awaiting preliminary studies cor-
relating incidence rates, lethality and number of people vaccinated.

In the pre-pandemic period, acute/infectious diseases accounted for 65—70% of our outpatient care cases. During the
pandemic period, we observed a reduction in the number of patients, as well as in the diagnosis of acute diseases such as
otitis, sinusitis, tonsillitis, pharyngitis and other acute diseases. Factors that contributed to the change in the epidemio-
logical profile of the specialty are: The sanitary actions of social distancing, use of masks, hand hygiene, “remote
schools”, and home office, are factors that contributed to the change in the epidemiological profile of the specialty.

A new paradigm opens in a landscape transformed by SARS-CoV-2. Social, behavioral and patient needs changes are
notorious; in addition to greater awareness of people, who are now more informed about health issues such as vaccines
and health control measures. These facts continue to pose many challenges and drive advances in science and technolo-
gy to promote health care and well-being.
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Kitazawa et al., 2015, Nat Commun).
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Phosphorylcholine (ChoP) % NTHi @ W& E % HER 3~ % lipooligosaccharide DEICHEBL L TH Y, FEHE
FEANOEERLERBOIEID, NAFT7ANVADRKICEHG LTS LEEZ LN TWE/IGFTFTHS. ChoP X phase
variation | & D IGFMEEDZALT 505, TOEHRRLEFIZOVTEHEMZEIZHS 2> Tniw, L1, /NNEo
BHYEPE LOREFIZB T NTHI 2 EIHEEZ S L7 o R BN 2 i L& 25, ChoP(+) BEXHEIC
Fro 728 %437 (Fujita & Acta Otolaryngol, 2009) Z & 75, Z @ ChoP [ EREGIEICHEEEZ KITL, £
PP O 2SENE L7z NTHI 12 £ 2 H ROEHRRL PR TEORBICENB20TIZEEZ NS,
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lifi R 53 L 72 NTHi % ChoP (2% 9 %€/ 7 10—+ VK TH % TEPC-15 % Hl\» T Colony immunoblotting % Jitif7
L T ChoP (+) #& ChoP(-) #kIZ50), EHIZDNA Y — 27 TV A% 1T- THEE S 872, 6 HWED HEM: BALB/c <7 A
OHWHEPEIZ NTHi @ ChoP (+) ¥k & ChoP (-) #Ma#5 L7271 1, 3, 7THHOAREZHZ CTHEZ V75 v A%t
L7z

F 72 ChoP(+) (-) WFEDILIKE, WHPE L BETENZNITV, ChoP D) XA L > TRZ 20 EHE L7
FRH PR (MEW), BEZESE (NW) OFEO— i CHIE 22T, L2 v CSEMIGEET A M A 4~ (IL-16,
IL-6, IL-10, IL-17) B X %JEk & >~ 7% 27 TH % C-reactive protein (CRP) #llE L7z, Wiho < A w7z
BRI P B o SRR 2 E L, H-E §et0 217> CTRITHIEO KIEORE &2 & 5 7.

FETS
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IL-6, IL-17 25EfiEi72 > 72—75, ChoP(-) HETIZ IL-1B, IL-10 25@&fE%Z /R L7225, 7 HH TIEWEFhod A4 b A A >~
b ChoP(-) HETEEZZ -7z, —J, NW Tl ChoP(+), (=) HEWITNHIFLALTRETH 572, CRP DUWETH W
A4 b A A T oOfERETEE, MEW TIEE W ChoP (+), () BB TEIE L2 -72b 00, 7 HHIZIE ChoP(-) #ED A
TEfiZRD7z. /2, NW TR LRI, WTFhoBTHIRETH - 72, FBitkEofi i cid, MEW®» 7 OH
T® ChoP (-) B TOARBHLE & SAEMIL ORI 2 i { R 72,

EE

NTHi i3 FREDBREIZIS U C ChoP OFBUCI VHME 27 ) 75 ¥ ADBZWUNBALSETwE I xR L7z Hlb,
CRP iEFEDE W HIEICB W T ChoP (-) HOTHELSLOMBE 7V 7 5 v AdsWikbitt#7/R L7z—7, CRPEEDK
W EEIZ BT ChoP (+) BED BRBEAN O 5 E DB PE % RIET 525, ChoP DA EIC X A HIEIZFRD o 72
FA4 b HA CDREBUZDOWTIZ, MEW T® ChoP (-) BETIXIIHIES 4 b h 4 > TH D IL-10 DS HHERL, M
7T TV ANOEIUEICEG T 5 2 EEZ SN RIS ATD 7 HHO ChoP(-) #: TOHEAETO
HIIESURD A B L7z, T4 E T ChoP ORAHDZE K RO TRAIZ X O WD S SIS MW 7 1) 7 7 ¥ AHE
WELDZ L ZERTRLEMEEZR L, 2 phase variation DFEF OfFIIAY, NHTi 12 & 2 ¥EHEEB IR H KR &
DX ENREFRFECEDDLREDSD 5.
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AN NTGUAY T Y a L Z RN E AL Y TR VAT A ORKTHY, AH ) NFT RS
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%L, TORFEIIRE - RO E» Db o TWD Z D5 o TE7 (Walker D, 2010). =G5 KN TTH S
Yes-associated protein (YAP) 32X 7%/ &% —& LCTHREL, #MABITT S & THIBMIEZFET 5 2 LAVRIZES
NTwb (Park HW et al., 2015). YAP ¥ 7 F IV ® LitKT-& LT, M/ - il > 7 F V2 BT 27 57 5 —
% » 737 T& % Integrin-linked protein kinase (ILK) (Volckaert T et al., 2017) »3FF b, AH ) FNF VY AF 7 ¥ 3
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BT BB EEEE S 2327 D L1 cell adhesion molecule (L1CAM) (dHEEHIILIEGED ILK S8 EHICEH S Z &8
W7z (ErEEetal., 2018).

Terld, bBREFEMAE S5y VEEREEEET)V, b PEREMBEEZHOCTHEEREREOXA =X LD —D
ELTAN I NG VAT 7Y a IZERL, BITE T C& REREMBICHMBA ML AZAMN (ALY FT Y
tA) $5HE, ILKDOFEH AL YAP BNEITAED SNA LICAM OB L LA T L, Mgk~ —»—7T
5 Kio7 D LAHEEEBD SN ehoiz. L2AHD, Ty MERREEE TV TIIAE L7281 -7 128 W ILK 583
BLOYAP BNRITO LA 2T Th SR HE OB EMIZIZB W T LICAM OFHMN LA L, LMo Kie7 Btk
MMaE2s EA L Cwiz, b M EZRIEHARICB VTS BRI I RIE Tl o ILK %3 LA, YAP ZABITE &
OHEMIEO L1ICAM 3L EA2580 Sz, & 612, BEHREMROZEERE o FE I ILK & L1ICAM O 4LJR7E2vR
N, 72, HEMNLO LICAM FEtEMiE & By LisE £ Co ik & Kie7 tERICHEYDH Y, MO L1CAM
UL Ki67 BHFBICHEIRO SNz, £2C, LERFMIC LICAM ¥ Y82 2w L, A Ly F7 vt
4ok 25, LICAM Efif DA TiX Ki67 DFH EFAIIFRD SN dh o 7258 LICAM B IS MEA N L 2 %
Mz 5 & Kie7 BHEN LA Lz D LEORKELS, BRUBEHREOKN - WEL LT, FHBEEICLAMEX ML A
A% LICAM f74E T8 E Rz B & ORISR 3 5 2 & ¢ R o B0l 2 58 5 2 W e tEAVRIE S 7z,

ST EENTEY BV RRRERAT O BB 5 TREOHFICER L EZ2 5N, BOoNmAzZ b & ICHBE
RGO EAT) 2 EDPRMBOHEETH 5. RSB 5 EBRTE, R ARV TEHE VI GA I3 Bk
FHWTH RIS H@Em LI,

[#8] AHF721% JSPS AHf 2 JP25462647, JP26462608, JP16K11186, JP18K16908, JP19K09857 DBk % %
J47o 72,
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e 7 ME, SVHEBBELRAEIC L A S EFRNEER X OV B S B EHORGE L, S ERIC X 2 P HSA O
U EHRIE R ER I TH 5. RAFEKEO L &, 1978 40> 5 2017 4E D 40 4E I M S W72 R E 5 E
895 H ™ 92% ASBAMSE T DARBERGERI T TH - 72, SEG O EIRIE R FPH R A REIC X ) 7 T a—F 0%
TR FHOEMELTH (K1), il BEORS, PHEKYGE ML, & LRMR 8 50 2 &) 5% R ik
DOMEHER AT S LIk Y, BREPHEREOFIERERIE 5% 127 - 7.

—J7, WHRRIITHERERL T HERIENE S350, Pl L 3 HEREBIEITFHETFMICLVEE LR VD, #
H R 2 S ERMOATHUET ATV 7 MIERAR L H L. Lz -> T, W0y 7 M 2EELOD, fiithd
ks 2 HAERRASIOT 20K E LT, 77— 25 VARG % vz LEi SR X OSIREE A 17> T b,
HIRIE TR S 7z LSRR S SNV E R O T & RIS, SEBERRIVIER O A2 & ST RT 20 & Fift L T\ 5 R E
AREEORBRICMZ -5 T2 —Mao THYKE ZHWCHET A, WS ELEEOS A1, SmEIR» S5
VT B X D) FI N5 OBEESR A F Tk CHURSE & 35 (X12). 2018 20 5 2019 4E @ 2 4E I M THE AT o
T RVEEIRE 72 5 (M1 F460 0 50 B, BTFM6 22 ) 1B 2HERERIE, BEKSOEDAAICLY L
SR IBE L RE OMICHBAE L2 1 BOARTHY, RO T MIMAT— AT VRIRGIZE 2 HEIZELR S
HIERHEOKTICAERTH 5.

REEFEOFEL TV, 2otk 14ELL ERGEB % OME ML 57z 52 HIZB1F 5 HRHA a2 2] -
72 ER I AR T 68% (1: 88%, IlIc: 60%, IITi-M: 89%, IVc: 15%, IVi-M: 50%) T& V), IV BlO(ES HEMREITE W D
DD, WIHRIZT—* 5 RFENIKGE AR O 2017 4EF TORKEE RS TH 72 MErs, itk b hHRAREEHS
g L WEERIRIC L7 — 2 5 VRS 2 VR, Ekoh FRAICERZEW a2 T M EERDTIC
P HBEREGR OISR YET 5.

Aty varCid, HEMET ORERLEITH OV S HERRETM 2RI 857200 KR L4 ¥ FRRAEICD
W, ZOEFBHRERFEEORER & B 5.

ﬂ%ﬁ“ﬁﬁﬁiﬁ?ﬁtﬁ *j:/a:j Anterior stria
P . O%SEEMMMT LB TISE, CERAEEERM
i S
:g;gg%%gﬁ}ﬁkm g OTCA (Combined approach) D& 1K 85245
B | AR OFL2E3E1E [ES] MCO, MC1, Bz B 45|
2HAF M DELERS A B A,

2122 JE Al B B == s RE #iy
BTCA [#/5] Stage Ib, ID—ER(CYFBEE, X XIEEE JEEEH)
B S AR E B2 T—ASUEBICED

AR NP ¥ 3 1o LEERE, SEERE
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PD3-2 NZWTF1ZXhvar3
BT, ARSEEROILES S

HH ORE

ESUNTERVA 1R P s

PAVE BN EE T HATF (transcanal endoscopic ear surgery: TEES) &, WHEZ W TIZE A L& TOTIr
e AL H B H 54T 9 keyhole surgery Tdh 4. TEES O HiE L L THID THELIEER E 172D 13 Kakehata, et al (2014)
DY TH D, UL TEES OLEHEIZOWTHRVEFHED & SN7z7s, BUETIRIE B E Nz R FHIC R > 72
EEZDH. 2018 EICHAFHELMHE LR E LT v 7 — MY T3, 67.4% Ok TTEES 7S A ST 5.
HRFMIC B 2 BME TN - NHEFHIXI TR I NZFHETE L VDT, ZRENOERT - Wit d 8E L7z
IAT, BEDRARAMZWREZRYBIRL ¥, BEEEZPLTHUNESE2008B/EE LTOHMTH A, 1l
TR TIE TEES %\ THEEEBIT BT DM %A O M A5 5 N2 h i 2475 T & 72 TEES ([2id ik L& T
%R WEEE R 5205, WETIRIIERESINT THRELZTEES OMRE T Lo, NAVTFA Ay a
T ThRA T SR CTIHE 72w,

A) BHERER

Sz SLBA S AT IS B b & TR O LU E TH L. BRIV EEICHEMEECBIE T 5 &, 20% FEDIE
BICIZILE 2 AR T E 2w s, WEEBEEZ VS LB TBIETRTH S *.

B) HEEIE

TEES Ti, B TORMAEZHIET 52 L TEREMETHEEZ 2L, BRIV — bONIE L LZZERMEOWRAIIL Y 7
AZHHRE R ME T 5 2 L CEREOHIERZ FiT4A 22 HMNE LTwaD, IWERFTIE, LN - 4R E R
¥ COHEKMAENE % TEES Ot 2 LTH Y, F kA i P o i i 574l 2 MRI T47 - Tw 5. Non-EPI/T1WI-
enhansed CMFIs (color mapped fusion images) % H\>7-FL2EE L BRIE O BRAL B W ME A T R1% 96.3% TH 5 ¥, L3
22+ 43 7 HIB % Mastoidecotmy on demand TH7-> T\ 5.

C) #EH

H/NEHEER R EE 2 2T 2 HSRIE, FPHRERIESTEE - FERICRESNS7O TEES ORW#HIGTH 5. W
MET T & B LT, PRI R R IS A kB S e o,

D) SMEMRE

B ZEAL 2 © BN BERT, AMEYESL ) VOME T CEISIC R L. T IF TR T 7 I B A ARSI X
BT B EHNTE, 77 IBERBAOBREIMECTEL 7.

E) BWF{tiE

WNRONWEER TR %2175 T, all Teflon ¥ 2 + > % J\» 72 Fisch ® reversed procedure T7 7 I & F4li % fifT
LCTWw5. isaBEET10dB I FA322/25 H& N COBEMBETMIC I 2L HELr b Tho72 7.

1) Kakehata S, et al. Extension of indications for transcanal endoscopic ear surgery using an ultrasonic bone curette for
cholesteatomas. Otol Neurotol. 2014: 101-7.

2) P, b FAVEHERPAIREE T BT (TEES) [CB$ % 7 » 77— Mii4E 2018. Otol Jpn. 2019: 259—-66.

3) Kakehata S, et al. Comparison of Postoperative Pain in Patients Following Transcanal Endoscopic Versus Microscop-
ic Ear Surgery. Otol Neurotol. 2018: 847-53.

4) Furukawa T, et al. Feasibility and advantages of transcanal endoscopic myringoplasty. Otol Neurotol. 2014: 140-5.

5) Watanabe T, et al. The efficacy of color mapped fusion images in the diagnosis and treatment of cholesteatoma using
transcanal endoscopic ear surgery. Otol Neurotol. 2015: 763-8.

6) Ito T, et al. Transcanal Endoscopic Ear Surgery for Congenital Middle Ear Anomalies. Otol Neurotol. 2019: 1299—
305.

7) fEHfRE. TEES FHT7 + 7 A, AMEEESLY o9t Hili&)E 2018: 77-9.

8) WEPHL, b, MEHIBU 2RI EENHBGET 7 7 35T o TR LM% KA. Otol Jpn. 2019: 52-7.

47



55 31 AR S Bk - S i (2021)
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HRlFRdblldE-bB 1 2 —IAMEE vs N1REE

ZEUILT N
PR R R A RS > 5 —  H SR

LR CHEAT S B B - SRR EBIBEBE T TR CTH Y, BRI, 15 Ml R OB AN I
95% % JRTREE T 12T > T 5.

BUER R 2 WBTICE C S 8RR FMOERTH 5. & ATHHFMIIHM A2 1 75 2 k23 g
ENRET D720, FAERA OB AEG AUIA A7 7 ALE L RIFRS I A L. FHBIECRIE & A flIC L o T
BT oML 3B RTERE A L, SR T IS RAF 288 2 D < 2123 A S B HIBR £ TO R CHIB O 23
TREND 720, WEHEOBA» S THIENREIO X ) v FHEEZER T, LaL, w8 [Risl 2Lk,
W)L BMET [HA L] SERNOFRTH S, BMETHIRRKOET EMREO AHEI SV Li2h 5. HEEHR
TERCHHIIEEN 7O A TH Y, REMPHIENZZE L LA IR TRLITIMA 2 ORI LS O
N7 PVICIZHIE SRS REEDD 5. WTFOER T T2 WEOFEE - R a8 HIBRZ SR 2 & CHASE
WHRICE R, LT [R5 ] TRelEdmd 25, e DB T IR LI A Y v FHAREWEER
LIRRKOHBHTH 5.

P & GEANE R & 7 2 BEE T T, FHEERTT IS S 2 M O 720 I RRT~OREF 2 VEL DD L v,
& QIS EBREECTHIIARNM ORAM & 2 2 FF~OT 7 2 21E, HHOMBFIZE > TRME %D, SR ClREER
BE, & WCBEMEANORIEZ Z5 BREBNIH L, S EERTEEZ BB 5 2 & TRENOBEF2/EL L) IZL TV,
TPRGRE 7 B AEBI O TIEE S\ ARYIB 2 N 2, EFER#E & HTRES DA% #AT L CHERZ B &R THI T ISR HF
BEJ 2 BB CRIBES 5. #ih S RTEES 132 < O ERIMIRAIE <, SR 2 IS % 7200 TH R READ
Bz RE ST ICBE L TREZOZZI AL X ) ZHE2/EL 2 LA TE L. 22056 S HIZHEEDOHIF 2 A~ &
D, FRAERDIBIETE 5 L) A HBEEERZIERT 2605 . SRR~ OB ORI B 1SR % %7
(VT CHIER, facial recess Z4MilZ 5 KT % L RVEEN THNIEROBIREDI R L %2 5. FRFHRVIYE I
&7 7 B 2 YD U R A LIS ER AT T\ & B SERREAS 2 HIBR, BEAREE 2 W < T 5 EHENWENDOT 7 &
ZIZBIICEE L, FEAEOREFTIHREPHRZ 2 L) 12%%.

RRETH L LEOMmMEPONBBFEFHDO A v FHFELND Z WLV, FIRICBITL [RE] ZUHOKE S
RLHHERORDOA TR, KRB THZOOOD) A2, PATkH, SRR, HRERR EL I Tl &
Thsb9. HAZEETHREDOBL X E 1/4 ZHAETURIL TWE75, BEBREALEE 2 B O 4 BNIHFI T
NEBENTUFHERE2EEL TEEZHART 2 FETN 2170 TB Y, OGO RRBIZNREE T &
Zbozwv, 1RHERORK MUREFHCTH ), SRHREIZIZIZESE, FARH RIS AP & 2 bz
HhoT5ENHEIEL EEX TS, HRYMET 20130 FEQRMAZEHTHEERRICRER 2235 & PM
SNLREF, 77 I FREPICEEBLE T 7 — 27 5Eb I CTHIEES 2 TREVED S 2 0E6l, ME—Z2 W L RIREHFI 2 ET
HY, ELICH2AHIEEIHDLMEEOMBIE L RIEMOR S, WHFRMAROFTERHMOMI 2E2EEL, &L
AR HRUAZ R L Tw5. 3L T /MR Tl 3 M DL Lo T4l M50 T4 2358 3 1B % KUT W RE
ARSI N TB Y, & I/MNBBEBEREBNZ B\ CTTAREH & BUAETE X PANE 2 BN ZBICEEICAN T R0 E
FThr9.
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FE TEEMEEIR] T
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2. VARHLATIT BE
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4. EWVITEFTA M L R 7 FATREDST R
5. MBI T QIR IE S
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1. BREWEE, 754 ¥ FAR—-ZOMBEUIAR

BB FFEROTFTAY) Y FELT, 794 Y FAR—ZDOHUBUAELRDH Y 325, FMEFTLIS—2MHL,
Sm L i E LiF L P e BB monE 3. AR L FiE 1350 2 SRS 2 AVl O BB BRI A3
), FEIEDBIMETH 5 OIS CER A A BT, F72, WS T P CIEERESHH ST
WE A, BAMEGE T P CO/MNEER EREZIRAFT S ICWT THUE, M@z A LR, AEREDFE L,
MBEBEDAEST, THERREREEZ T, SOIT, BRERKECTHEHRWIIT > TwLRAET 7u—F T, &5/
HFLENWED SHERE, BRIEVRE T, BEERRDLAS T, BEHREREETEEZ2T TR, ATHES AT AHA Z A
AT E, HOWAIHBRFMICHE L TELA) vy bIFLTWET. FRAFXNOBEMEET ICWT Filio 3y %,
Filf VIR 2 E0IR STV & T,

NS THR TR OE K, b L FEMBET TN E ofHICRGEZH ) TEAN, HMET PRI 2 25 221d
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PD4-1 NFIVT4RAAyar4a
REFERIY, FRREAORS > b

miE B
FRCRE KRR H SR} - 3

WD & D IR BB 6N LD, X0 B2 CHRELTMEZIT) 2O TLRILETH L. £
PRSI AT 2 L CHICAALRRT 255 2B TELIMEHOBICEBETRELND 5.

WG TH CTIRIEALBEIHR LN 00 2 EHRBBIETE N TRMIRED TE L L WIHFRICHSL 2 L8
HbH. BIEOTDIIINBEE + BREDIZODAR—ADPLETH Y, BT 5008 PHREINTHTIALA T %
i hidy 5 2 & Z A L 2% S v, ST FEARICNBEE TN T REO D 2 BAEDT & 2T USRIy IC
SVEERIH 2 AT TP EIR 5 S EAEETH L. b)) 1 MEEL Z L IIHAREOBICHHEOW L HH o % 3
LTI ETHD. NHBERIEICEN TV AIFIZHRIA T TSI L TH A%, TEES ZEA L) OFIZHN
PR E A I EBEL TV AR EOLmAHATE LV L%, 77 I FEB 2 S 2 B e 2 250
BLCRAIPRSE TIIEE AT ) 72 0IIEHBSEOfh & 33 B ol 2 ik L - SIS ETh 5.

FHISEIINEBE TR D OIEA LB L VW) A v b2 SBITKEL TS, TS TICHEOBREZ T 213N
PG ORI E T B 720 T —F Y T AR—APUN B I EH AN v POV EDTH L. I TV L
X 30 BE, 45, 70 EEDSH D, T T NHERCABE R T 513 E R AR T REE 2 S AR T T a —
FTEXBUREED E (FI). L LEHRAITKE {25120k TR HROIEA T PHEICANOLL 252 L
WCHEESYETH S, 30 L0 ELEWIEE THHTE 2745 B TIETH AT SENICHEFICALZDAE R D 70
FECRAESITATRPRIFICAS 52 % 5. TORDONHEITAKICT 7 34574 EO B\ ISHEM L 2V X ) ITHER
TOLUENDH L. NHETHTAROGRZ BT 5720101, 0 THNEESZ 5l Lo LS ZIEAT A
EHEETH D, PG AR, WHREOLUITIERIET 2 M8 & RN EE S n#h 308l % 5 720812
PREFEFFIUTEEBZROBE ) 2 7 138 < v, FHEBEOMA, 51270 BRSO IZES TIE R WATIE LWilikz b -
THATIUSE N> DR TE % (Takahashi M, et al. Eur Arch Otorhinolaryngol. 2021; 278: 1283-1288.).
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PD4-2 INZXIVT4RAAyrara
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mA A
HRUREPEAER H IR 7

TEES i3/ Hal & v ) B gt 2 HRILE LTIEH 5 ¥ v 7V R— PBBEFHNTH 5. BRI LG odh
THREL P2 SR T 5200 A e ThkEH D, NANVFTAAH vy a TR [TEESOY 4 —2 FA v | %5
L7 ET, HEOINEFTORBEMREZEFE Z MISELFEHFTHMETFEL TS, FASHELEHAED 6 A
E SRR R 2T CREIC 3 Bl Zoom K E AT > TH Y, TAEH & fFHA T A FALELZRELZASELE o Tnb.
WS & T O T2 i 23y, T¥A 7Y U EREMEKZ AR L %55 Tympanomeatal flap %5 12§
%2, TM flap 28 L CRTHE & 72 2 SR MO BT L e IZB 3 4 Finslik (Uranaka T, Matsumoto Y, et al.,
Otol Neurotol, 2021), &#igk/ N> FLOffivs) (Matsumoto, Y, Innovations in Endoscopic Ear Surgery, 2020), Y A
FUAFADTY, HREIZOWTHYT A,
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S, et al., Otol Neurotol. 2014; 35: 101-7.), IEAHERE U 72 FLERIEIE B 7 &0 3 2 BIS ALK SNBEICE 5> T 5.
EHII, NHERSICHYONE KER Y AT 252 H LT, &/ HEI 7% atticoantrotomy 2 S 5 123K L
mastoidectomy F TTH HEIZ 9 % hydro-mastoidectomy H%% % &4 (Nishiike S, et al., J Laryngol Otol. 2019; 133: 248—
250.) TEES OIS IE S SR L7z, ARXA N THEBEOFHIFHZT > T AEl 2 M5 L 2255, R EZRFAMHIC
IS LWFHIZOWTIZF A= FOWHF L T4 AN v ¥ a v ETVBzn,

53



55 31 AR S Bk - S i (2021)
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TWiz, ZDO72%, COVID-19 TOMIBIZH BRI TAH T L ERMDINY — % & 5 ITEEITHI HFTHIBE LTV
7o 7277 LiRIEEEL Y, RGeERIE R EW O PR DH 5 BHIZHENFERL T, BELONOEPFA 2 TIY 7T— Ukt
% LTwhb
3)%%%%(%$ 2T AV —BE A2v7, TH)

HE, WEICHED ST RBRIMERMY 1T TV72d, HAEERAEDLRWVE D, BRI TOHRENGEZ BHH
WL, HEREREIC J:éﬂ‘a’“()“tﬂl,%:ﬁof:.

FTHWL= Y MIHBLHREHZEITPIEL 20, AR ORTWENCE L TIE, o2 UORKEICHEM L Z/NET 5 2
F A v 7R (38 10ce) ITAEFAIEK 5ml # AN 0%, HEEH & LTI RENICHESE LT 2 LTw.
Wﬁﬁ%%%kﬂ%?niﬁ%ﬁbﬁot FT T AF—FEEIZHE DS DRI H 5 72720l L T 728,
ZOHBIT O IVIEIRI L 72O THEITIT2 5 PARL ¥V — X A URNEI R 75 4 =38, HpEgEEes) 12X 5%
T 5 A W —RE T BERIKR T > TWwb.

2%y 7OHBIZOWTIEUHEIZ? S hH L Z L E LRSI 2 ZMA B 0o T, EEISS 3 USRI
IHBVERYRELTHHAL, BEMRAECIEREEEIEOMAMARy 72 ZZ2FH L, ZOHTHRAEF Y MAMEH T
LT

A O—FOMEIZENOES TR TH o7, BIEFAKRL TV 20 TE LIS DREEA LA AN % Y 3k
7.

4) HkBEOEL

MRBEHEOEALL LTI, BREOARERFRLHERY, HEOFRZSHML, NABEOZBREIV R L -
272D OMFFR WIS L wds, HERFTED 7% BEZ 505 70 MU Lo BHEIME, RE (5 HBAE) |
15% ICHMLTWwa, Z2ZWRELT, KENICHLIDDNEEERD, SN FL VAL nI EFEIT LS
720, TVEDPEA LWERBENDLLDZ L—20H), ELICEDOIENANLRERSTO T, R E T
HREMPE T W,

5) with COVID-19 O %ﬁuﬁ?%uz7tﬁ%

é&miﬂ*ﬁ(ﬁé@¢%m HULER) 22 51% COVID-19 & Y A 7 13D TAh L wE £ 2 Twb. ORI

B RDRE, OFERDEF, BBEROA I U CHBMEIEIZHRES . 272 LB RaLalTthr i tid

F%%Lt HAEEUHFEY (HEH) obsH, X2 SIHER 22 L BEIC LT, AR E B L7225
B HAERAL TS L7232 COVID-19 SRS BR A IC THM E 2o T LT o7, LHMICIRERMIZIZFH Y L%
WHon, FELIZ2ABBPETOETE L, BHBIEER CREREEZI T2, TORMEDBIZIAS vy 7HE 51
TEE AR IE & 7o 7o
6) SHDEZE

COVID-19 I22oWTlx, ELWEMAEED PCR AT, £V 7 F vy EEFEIIZH LTS, 7)==y T
b M BIRERE L0 IS LT B 2ME A TR A S IZ R D D 5.

F58) BFHFTX -

WA 6 H & n7205, BEBEOHBEIZZDLS ZVENSSRBEMEL S ORENLEL LY, FEXELEDORW

i WG L 7.
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PD5-2 INZIWVTF 4 AHyrars
KEREDIAGHPES~IT7AVILVORE) X7 EZDIIR~

kRS
W REBESAHR B Sl - SHSERA R

B a7 4V AEYSE (COVID-19) DEGILKICL Y, T4 IV ARDPLVWE ENDBERINEOBE 1T H
SIAMERL OB HICIE R E BB D 25 8NTwaE, HEFMIIBWCTIZAZEHIRL [ 7 a0V Vs Ad 5 T4
(Aerosol generating procedure: AGP) (24720, &k & & QISR IR MR 52— 7 0 Vv e LRI
LI EPHEINTWAS.

NIRRT 3 2020 45 3 H 30 HIZHE—BIH @ COVID-19 Y& s S, I KZEE AT ERE T 4 A» o4
BRI TMHIRIIEE ), FORE4IEMENZS 00, 2020 FEOERFMAERIE, ZN LR OB T
W L TR 80% FREE F T L7z, LFHIBIT 5 2018 4~ 2020 0 H I HF T B oHER 2 X 112787, 2020
E 4 A~ 5 B3I S PR EHBR SN TW 525, FMGEIL e nwiedss s, AMIREBAE NS % £ 5 B B2RIERE 51
R R MBS VR0 A N TV EMLA, &% - TRBIEAL L2 KRB ERIERER 22 &, PATENIC L 272D »
PSR EWEEZ SN LIERTIX, AT PCRMRAEZ M T L, =7 0V IVIEEBG LR 5k %247 - 72 B C, T2 jtifT L
TE&72 IUFHIIBTITEY VORI A7 OFHli & ZOXRBE2HETH 5.

MEFCTE o T A RS T HEF 47 TEES 3B H BT 2479 720, AEHMZLEE LEWHT, =70
UNWERETLHY AU L EZOND. 72, BILHERIZ Atticotomy % Atticoantrotomy % 179 Powered
TEES Ti, HHIBOBICHEEALOMNE A—ETE) ZETHIEEIT->TWAD, 512, BRCIIHBZUBICX 58
BEETER TR ORI, =7 VLB E LT, R ZF L v Boh—5 2 HEME» S T, BHIEZ1T-
TWAZEMEHSEIEICT L2 EICL o T 7 O VB IERR 217> T b, DLED X ) ZxbgiconT, Mk
BUALY A F 2 2 W27 0V VOTELERB XL 70V VO EEEBR TR 2T -85, WMsEH —F v I3f
Bl 7oV VoORBZIHITE S Z 2990 o 72. F72 Powered TEES (ZH 3 A XD =7 1 VIV O FRE % %] 3
HLIEIIC I B T Do 7.

51 b COVID-19 OZERMKDOIMBIZ LY, with 20 F DRI T A PHRENL 720D, @YWL T TV IR
o2 BT, HRFEMZHE L TITo TW TR THBEEZONS.
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PD5-3 NXIWVT4RAHByars
SRRICH T HHBEOOF 7 1)L ARRROREER EXIR

Al G
NER B K2 PR 2R IR ARG i e B S e - BESER)

1. 12L®IC

HREBIIREEERELTBY, B 27 PRI TE. 2020 FRHE &I LT+ 7%
B - MR A LTV EZONED, HREOADLII TN KIEIATHTH S, ASF N TIIRAHREICBIT 5
FaaF T 4 VABHICOWT, BFEDO 7 7 A5 —FBEORRZEL THET 5.

2, 20208 B%T

F4: 1 H 16 HOENAEG % 9 0, MK R F MR T O RIS HEEICE T L7z, 4 H 8 HKERR
RiFx ik, BENERE Oz L, BONOT 7 ) IUVRGERE, BYALDTOMRREIZ &0 4 18 A SNz FH
P OFBIKERE. HWEORFEINET ~ M ERE L, BEREECH LIS 2 G L. FRBIELEN
Full-PPE O##H %2135 L & D ICETFEMPBFEEIEIZZA S v 7L LTHRE, BIFED S OWMARRILZ 81260653 L7,

—77, RGBEOBUE A S, B K R A TN O TSI E o7 FTERIE 4 HA3 1M 5
HA 2 ETITRIEICEVIRRE L 2 0, BRTF S 3 HICIZS S0 3 £, BEm A 2 51, JE BRI 151
BTNz ds, 4 AR5 Bide®liiikib b o7z, ZOBOH BEBREZRIIHRAVEE 2 Wi L TPk, &K%
L7,

6 A5 b FHY OIREN Rt &, WKL 7 )V PPE O RRFEEHE L OB - — A LA id 4 B FAir /b~ O — R ]
TFEHRO 5 5B O THIZ 30 00 M Z DT 5% EORHED L S, AKEN 7 TAHENIZ I3 m IREE DS v
7z, F 2 TIEFALIZET, ATATEE O PCR MAE O FE A H M S 17z,

ABERT, MiHl PCR AN DOV CTIERRIEMOF b H D, BENTHHLRE@mEISR SNz HBIEERHI MmN
7% PCRMeAEZFIRL, 8 AN O HRETIXEH 2 512, MR b I3 B R K IR 8 407 O B2 A BERT PCR Mgt
eV E RN ZHEEE L 72 BRI PCR AN D SN T W d o /2720, BINED & OBARRBUI i D H
T B HBIHGERESLED 2 FIF, £TORBRINE 2T - 72, Wil PCR AT A& 7% o TUKE, ABER4
B PCR W% 4TH 2 & b7z,

3. 202098 HEREIZRXFI—FRE

7 A HEESHNCIEER F v ZIEEEAR R SN, 7 HIE54, 8 HId 1 ARG HmE SN BENIEROFHIE R
ST, WEEMN G TINE 5Tz, 9 ARICEBBA Y v 7 140 PCR MR, FMHREWHRBA Y v 787 4%
ORI E SN, EThHEHE. TORHIC124, BAHICERAY v 7HECICEENS 20 ADEG. T
2 M TE9 ZHUEGe. BENDS HBIA VY —F2 vy M, TLEZ2—2% <2332 @UCHH KX SHE I N,

MER S ARBE D & Gext R Ll L, EHEOXFKE L COUEWRBOMS, FEBFoz ANz FEIEL, SRl
OMBBEBEOZ AN E L, ABEHIR, PASERO M) 77—, THEEROM# R EofE» -7z Bk LT, A
ZyTDORAZEMIMZ, 74— FokE, WEHIROML, AR - REEEHO~ 27BN 2 MKIE B8R
LZDOHY B2, FEPMOP LMK, FAWEETIEZ 527 —3BELTBE 5T, 10 AWRETED R
FIMBEE A RHE L 72, PR DRRIISIZIERIEL, BHEICE > Twb. oML, SRNREROR T T A5 —
DAL E T,

4. BESFERR O

VR CIEAMIEO T E T U AR R TH > THHMAY BN E AT - 72, KRR M54 28 e SRy B 2
RIEGHRR EOBEA, BRIy P EEMAR T ORI —Z20llEZ2E {, SRTOREZE~ A 785, RN
BoE< 2 7352 AN, HESHETEIEHAZER T TOZRELEARE L. A5 v 7130 H—0,
PCR i Z5lF, TNFEFTOEIARMAZIILOF— X, WA, MFICESLET, ooty 1)L A RGEH T
AohTuiwv, F72, SEFBIEERMICE LT, JBRREOAR TR T D) 714 YSHEHEANE Y7 M EED TN 5.
5. &R

a4 0V ARG R, AL NV H BIRER DA TOXMNKEZT TIIRAD»D 5. HEEEI—e %
HZDELBAAOZ L, EBEHFEERPHLII 2 =7 4 EBITE, HEIZEZEWRES, I RE 2 240 LY
ML 2 EUHATH L. HFHE, HFYS, SHICIERRYORZE2 T, kr2B8E2REIEL, HAMRICEEES
T, WREET, BEEAVIEDLZEICHERSTLENH LI L2 RIRSE LN 1IETH 72,
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PD5-4 NZIVTF 4 Ahyrars
BERZERICE TS COVID-19 35

Wik A
flig - P HEY—T 5 —

IN—=AANIBIF B2 A5 —0bliE R LzHARTO COVID-19 /8> 73 v 71X 14EL ERB L7228 D 2 0%k
Badkd > Twb, UERIZHER T 22RO TRE Lz 10 KOARSHEITTH 5705, HRINERES A T Oh kS
BITo TV B, KRETIEFAM 2 T3 2/ NI OH KRBT TIT > TV ARG, BRI oW TR
(REFRHEOEHESE)

FHICE LTRSS 73 v 7 249, FLEBEREIBICBI 2270 V) VIS HIEE 220, B BB 50t
THFMOTW 2 L7 < SN2DS, FRELE &3 L RO I— 7 V% N-95 ¥ 2 7 B HE DB & 04 H oM
WCT NV —F VA e L CTRMTEM 2R A7z, L0 PCR AR E L CIKIECE T, @i+ y Mok seElt
BIPUE A O T BB ICHAREZM L DOV —F VAL L, ZOBRWE CT 3l Uz, SBeid xS 1 Bk,
QBB ARIR L o THBY, ABHREL—T7F 4 V= 3272012 2 BEIIZ S BRI B B O B DN A ZE
&L, ARBAITHERCEFET HBCE 1 ZORPUERERETHRICAETE Lz, B Xt—774 V= VITA
HEEIE BEREZRETRVZ LAZOL, BADVORZHA TNV I— VTOTIREFELZHE L2, 2%ETIE 10
RO H 6 RVBZALGBRE L %o TW72A, ABRBEOREZ M S5 720 EDBE R VIREICEH L
FHRIEETHOLERUIMIESE2 OB WE B8 Lz BARTH 72720, BHEIIEFICH N T - 72,
ARSI LTI, IR BGIE &\ ) JEE © H SIRWERHEIR O %R & RGO REDS R W E 2 bhiz7-9,
R HIR; 5 2 AU U 7z, Rl 1 2 %2 MR A D TS HL i L IR Mol %3 12 X 2 Wi & il H1 20 RO 38 & & IR 2R & G4
WRMERESD N 7= V%47 o 72 BEIEBZRBZIE, FEEIFLENT Y b LLIEFHECONERE
17w, WHEZRFRY) COVID-19 BEE OB it # X o 72, T 2REWNIRAR TIREENEFRIMROZ L 2h s, 2R
AT HOY—IVF, BELEBEHSTLIMEICELTIE, A7, 72—ZAY—IVF, B4 Pi#rz7o yE0%
HHALL:., BMEMOBRNZ 528 —Hilkozol2, BhEoMK, SHEENUSO< 2 7 FIEEH, KRS coBaE
WMAHB L OB EOREREM, A2 THEOREIEAT 5 COVID-19 B FH & JLICEBELEHEE & LTofrH)
HMHOMEREZMK L2, SNOOFERICE D, MREERDEE C BB THERE, BH 7 AV REGeASHIBH L 72 F1A%
BAFTIZ3HHALLERATNE 7 9 A5 — 1l b T L3 BBITHET LI LIk o7z HkToOE R
DFWIEE LT, WL RL2HLIEID L o705, BUEILEPERICBWTHRIAE L TW 51213, iRk
DBEOWE 205 DPELRIC L 2 7 0 S WIREDTETE W0, WEIZOPERINIH 7 A VA 7 4 V& — & 355
L7z, SOOI T 2 — THAD NN FI v 7 B E2 2T LIZTEAE LD 572, FOMOERR
L TD, N7y 7 D& FBRICHAT i CHIBEIE & Tuwew
(ERFMANDHE)

CONRNYT Iy I, B RINER SR~ O BB ZHHIHL L, MBETHHIEL 78% F THHAAZL.
YD TAERE O EUIMFGEE A S O TH o 72720 LW, TMEIIRHELL 85% F T LIAE D T o
IR L T b, FzauFd 7 4 0 AEGFRIT A FRERER DR S8, 22 I X 2 SR
BAARHER] S BT 50% & 30K LT\ 5. 7272 HERIE T H JSRERNCRE L Cid, 2MRRAYE & 13BR % { —ZE 0Tk
FREELTWA.

(SHDEE)

KXV FIv DR LY, BT REEEO TR S HRFAEFR LR ENICH 5. F w3l
Lo TWABUE, MRS BIIE MO —EE2 2o Twa, BEHERTO NI 2 F Mo L 512, i
ZACAIZHE D BERBEE R 3 2 i R R AT RS2 S L2 X 0, HRMER OB - 2 BMIfEsh 5.
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TS-1 T—Ytyrar
Hair cell regeneration-from mouse to human

Alan Gi-Lun Cheng
Department of Otolaryngology-HNS, Stanford University

Inner ear hair cells are mechanoreceptors required for hearing and balance functions. While the mammalian cochlea
is unable to regenerate lost hair cells, the vestibular system can spontaneously replace hair cells, albeit to a limited ex-
tent. In recent years, many advances have been made on identifying the source and mechanisms of vestibular hair cell
regeneration. I will discuss these results and also ongoing work in my research group.
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TS-2 T—~Ytvrar

v ARFEBY o0 7 7 - OBREERR

[ ES =
FABRFRFBE AR H SRt - BSHEA R

WNHIZEA D) 5 filfkx #8729, MENEBEMOLIERYL) O 8h o IgG REIMKWZ L2056, 22D TUZHRP R
L EBITHRIEBAIHF R MR E SNTEZ. LALNY UYREIZBITL~x 707 7= L) VSERE OMERISIZH
FTHHEICLD, WEHIZBT A 0EREOFIEAIVRIB SN, T2 EONE CHHMEIY LM 812 X 2 % R
EOHBIZIEI~Y 70T 7 =V ERPLE LIREREIRECEDLE ZE2IRENTz. SHICHlk~ 7 7 =V NE
WCHDEATAHIEPHLNIEN, Mk~ r 07 7= VPNEORABBERLHEEMERICB W CEEREEZ R3]
REPEDVRIEEN T WD, Mk~ 07 7 — V3 EFOKMMITHEAAL, HEEMEHER & SEDICB W RO 2 &S %
Wiog & & B RN ZRELDA T L L 3ND. M2 CTINHEE, RN, F#iko~r o7y — VHRMEIC
WTINEE R AR IR R 2 2R L, BRI, BiECBW Sk~ 07 7 — VHENDPHEET 5 2 & 0%
HBENRTWES., L2 Lok~ 07 7 —JI22o0nwTiE, ZoRERHHkIIINETHS2TIE o7 A
RETIE~ Y ZAWFITBIT 2k~ 2707 7 — YV OFE L HRMMBRICOWT, LD INF TIAT - WL OB % #3
T 5.

TFA MM~ a7 7 — VOB ZW ST 5 7200064: 95 OO~ At Tco~xra 77 —I 0
HREPN AT 2 MG L7z, <7 A2 B W T Ibal itk ofifki~2r 07 7 — ik, B4 105 HICHEOEITH 2 Bl
BRI L, DSBS EBERBOETIEWZO5MEeEE L B3 205, A% 0 HICIZT £ ik - 5+&
CERA - MAE S % B O TR0 LT e RICRITEARGEIC D W Tl Ki67 # pHH3 2588l 5~ /707 7 —
I —EDOEETHEL, W~ 7 07 7 — IR X ) RN CTHEFRE S A WREEAURIZ S . Ak
Hi 3k Sox10 FaPEfile 2 AL L 72 @ (5 T ~ 7 A O Cld, Ibal BptkoMik~ 27 07 7 — 13 Sox10 Pt &
XS, =707 7 —JIEMRRERMIL L ZR R Dk FO I LATRE N, 51T Csfl /K (Csflr) R
H~ 7 Z0WClt, CD1Ib kMt~ 27 07 v =V IZHAR Y Z L FRFICEDOONZd OO, Ibal EE~r w7 7 —
TORIZFEMICHA LTz Eh s, AWM~ 7 07 »— D2, TR kL 75 Csfir kit~
ra7ry—=yk, JRRIFERRE T Csflr RSO~ 2707 7 =IO ET D L E 2 bz

RIZAEBOWTEDORZICBWT, 7 AWPICB5 bal i~ a7 7 — VI 59 4 CD11b Bt o s & %
PP L7z, A28 30 HH O CsfIr K~ ATk LCIbal i~ 07 7 —VOBEIIMEKNFEF FTH D,
Bl LU AEH 30 A TOY Y ATl Csflr IKEWOINEEHK~ 7 07 7 — VP KREEE O L Z LB L
72, LA LR 60 HTiE CD11b Mo E & mL, A% 14 HA5 5 60 HF TORETIE, WF~EERILY 5
DIFF 72135 RS M B Sk OIS FHIICHA L TV A Z EAURIBENT. TS DREFIZTR 4 DSLLEI1T o 725 fi #
ST AEHWTH o 2 B8>S ORIETHREN 2~ 2707 7 — VOB E2RTTF— 7 EFEF %L, Mik~vr o
77—V LTI ENEIZ R 2 282 RT 2 EAER I N,

FROMRICB VT S 2 SNk~ 7 10 7 7 — Y O3B RHR N A 1%, Rk~ a7 7 —
JORRER T A RORE LS. A4 M AFTY L NVAREIE, LY TAREDY 4 )V ARG X 2 P H P
X, TOHMBICHIZEREOREGAVRIE S NS S OOFHMIIAHTH ), REHHRSHEL SN TR, O RIERNE
ORI X ) NEREEEICS T 2k~ 07 7 — YV EER & LBREORBNERBRT LT HRELD 5.
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TS-3 T—~Ytvrar

#4 greater epithelial ridge (GER : KX L) ZRERELT S
Xl ELE

FHINK5
FHRERER R B RIEGER2H =
Stanford University

WHIBFIZBWT, BN LERE T ICEIRT 24 BMEOBEARHER, WY Y308 )y A4+ v oEFEEIC
WAL CTH 5. BinTHAEZ Y 2% HWBEOHE T, HRIROZEE =R 72 A BRI O J5
WERDLILIWRENTVWS, LIAT, FEMBIIREFELRVEEZEZONTELD, HEEOBE T LFEZERMEL
TR E A BB ZE O BRI X 0, BRI~ Y 2Tl A BRI AT RN 2 TR & L CHRICHAT A 2k
AREH S N7z, BRI, G2 LA B LA T % Lgrs Btk SZRile o £ 78 58 W P E VR B o (R ek
WICKRERA VN7 VEEZT0A.

Lgr5 B SCHEIB iR 0 — 2> Td % WA EIMIIE (inner phalangeal cell) (&N A BN % LY P& SRR TH 5 7%,
IR EIAIIL O A & BRI BRZ: LT H BARICHA LT, WA THMIOBARHERFIC D EEE 5 2 T & 282014 4E12
Wiz, EHEIEZAY V74— FRFM2 (Cheng Ear lab, 2014 £~ 2019 4F) |2, Y757V T HRZHEFT5 2
& TN Lars Btk L flIRlc 7 X — V% 5.2 5 2 VT e 7 Lgrs”™ " < 2% T, SRR o s g
BAEBG L 2oFARIE, 2L CGEMEHOLNMCT 2BIAFRIBIEEREZ T - 72, MR, Lgrd Mtk % 241
MNCBR 2T 5 & NIRETIIL A R 02 2 ko CTHA L, 2 OBEA L2 NIEEIMIE #2513 greater epithelial ridge
(GER : K LJERE) ThH I L, Fio, KREEBERERELE 3 2 a2 & FAE U722 N iAol £ ©
BAr U CNA MK A CE 5 & 2R L7, RIFRBCR AR, 48, RiBSHII 2 F 72 N EREE I3 2 16
FORFICHIR L T E W EEZ TW5,

HRBR O
[NIRETAIIIE AR R % o THAT 2]

Lgr5 ™ o ZAATFIC Y 7T ) TEEREF L2 A, WEY, 3 HRICIZWNIERIMILZ & Lgr5-EGFP
Ptk i3 LA LB, Lgrs 25T 2 FFMOBIRWREZICKD L7z 2 L 2R C& 7z, —F, IF
TNENCALE T 2 K R CIE, A5R02ICIY A5 BEdU THEE S 72 % 5@ Sox2 B tEfliia s B L T
B R HMBEEIFE SN TWDE ZERHL IR -7z, 6 HHURE, #:HIE (pillar cell) & #MEHIMINE (Deiters’
cell) ZBEF WA L2 L TH o728 ZHICHIK LT, WIsHIMIOMBEII A mE L. HAE L 22N
fan% {13 EdU TGRS NCTHB Y, K LB S O AR OFIEDRIE S /.

(B4 A L 72 IR AR o2 513 K R #% ]

¥ L 72 DNA B4l 2 ##t 2 % Cre-loxp ¥ A7 A ZEE ORI ClRE) S C, MlLoEaz2 it s 2 L2 fE
% Cre-ERT ¥ 7 A& AW C, A Lo WiREiMLo AR % e Lz, 9, WIREMIRo R4 @ a2 853 %
Plp1“**/*; Rosa26' ™" (Plpl k< k) <7 X & Lgr5"™ <o 2 2 LR L THONZFICY 77 THERTE
L7248, FA L2 NIREIMIIZIC Plpl b~ FORBZ RO Lo 72 RIS, NIREHIL E K LB oFsA R & BBk
§ % GLAST™/*; Rosa26'™™"* (GLAST k< b) < A& Lgr5"™" ™ = 22 LWL THOLNIAFIIY 7T T
HERLEHLIZLIA, PHED, FAELNBEEHMLOZ {12 GLAST M~ FoRBlEZfRo7z. 2512, FELL
GLAST b~ b Btk o PSRN O #9203 B85 ML ~ — # — EdU THEZR S L TWw2. 25 o GLAST k< Mk
2 EdU Ak AR S 3 £ CRAF L €, WA BMBOBD B L TCulkdh o7z, THOLOE,S, NR
A HCOHA L, A%, Lo L, WIREMIROKRIEE # 9 720K EE BT OMILII AR 5R AR L72#&IC,
WA B FEBICEEE L, WIREIIE L LCafb AL, WABHRL EF TR TH L I LWL N E R o7z,
(e

AWFIEIE A F 7 + — FRFH G - JESEERYVEHC T, Alan Cheng #I% 0 ZHRED FITb N2 EBEETH 5
HAIRE L CTHW /NS OEEZ 21X U, R ESER RS H BIEGER =S OB IE LB L EiF £

I A - R SRR RV 58 B 42K 45, Stanford University Postdoctoral Fellowship

TF9E% 45 © California Initiative in Regenerative Medicine RN3-06529, NIH/NIDCD RO1DC013910, Akiko Yamazaki
and Jerry Yang Faculty Scholarship, Department of Defense MR130316
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TS-4 F—Ytyrar
R4-FERETR b R Ml D38 ERE - MERE

APRH ) PR
JUIMRE: B SRR -
Stanford University

TEEEHW

[WEEE2ONPSELMED N FEE, BE LM TH AN - SA B L 22 B0 Bt S e - JRREE Bz
Ml % Feo. ABAMIEER], 74V A &Ge, B, N Cc 22N CTHEZZR 30w o0, e bE2E07
KIFFE TR —HIEG 2 2 A BIE HAICETHAE LAV E VbR TWS, WIS, HAT2EE L AT
FHALBEDZMESE 57200 Er R T TIThhTwb, EEDE L DD S, FRICAEBM S 22 W T,
HEINL 2 &t IR AR RE B X O BIa~E LT B2 b O 2 o T E . 22T, AW
T, AB2HOSYZAZETVEIWE LT, INVFHOIERE LM ED X ) 55T A = X 5 THA % Bh
LATBHEANE L2 Z L0002 S0 T A e L, HAEHRTEDE S>»T &2 5 X ) ARG %W
LT AT EIZE T, WEEEDTZODOEMBME AR ERVEEL TV,

MRAREHER - EhEE
MUEH L. ST E S oV FEROIERE RO S B, EoMIEAR D L BEGEEE & A BB~ 05 R o

T, aINVFROERE EFMBEREEN (54 7V 2 WML, MR 2 & o L H I, greater
epithelial ridge (GER) Offiflg, % &) IIEEEL, TRENLOF VAT 4 FERBEICIEKT 5 2 LI12 X - THjiling %
WLz, Vv AV 2=y 7 ~<w R (Fgfr3-tdTomato/Sox2-GFP) 75 L7z a Vv FE0Mlls 7 a—4 1 |k 2
M)=TY—=1FF252LT, BOMECTHRBEZEERNICRERTLIENTEL. KIS, ERLEAVT /A P2 S5
MG TRELUATMRASMES 7. o OEBRORER, 1) GER OMBLIIMRD T Wit & 2fbigx o2 &,
2) ¥ A IV AN AR, AN 2 & O SCER N I X A AR IRV R A3 S b A BN DM LiE R b o &, &
512, 3) GER OMIA N % MiFE 3 2 720121, Ml L oEEEMILETHL 2L, PSR o7 GER
FRBEAR IR LOBICHAT 2 =TI AT 7T AL MR THS. GERICEH L TZFOH - 5bd A 7
SXLFEWSPIITHIEICE ST, AEMEZEAESEL00R MM RONPLDOTREZVNEEZZTWD.
PR 2. GER OMifgssiiiz ia L, AEBMIRA~NSET 20T 2 1 = X 21320,

GER Ol (FiEE 93%) 2SR L2 VA A4 FEBEIICHRIL T, di2& 15 85 oMl 22—/ RNA
V= T AR TN L7z, o8GR, MlaBst it U F %8 T3 tight junction 7 & OMBEEE IG5 5
78, e IZ U 2B CTREROEZEREAL & 2D Y 7 FIVEERBE IS 2 BE T HIAERE LTV
ZENWALNII R o7, ITNLOBMETFHOI— FT5EHED, GER oMo & AEMBA~DHLIZED X
BRI D o TV B ONIZDOWT, BIENEZIToTWwa. 512, EEZD L, BRENCHAZIREIZLWA
Bz s fbsgs2 ey, AEOBETHL. 22T, —HMBRRNAY -7V ADF—=%bb0nT, EEED
R G- 2 & T ORI E ZOEEICO W T LT 217> TWw 5
BE

RWFFE T O NIRRT A7 ZCHIOH LT, FEMBZRZENICHMEEI S FEsMHIT A2 L2 HIBELT
W5, Fir, EELEZ ONRISRS TS, WIEOBREZHEET 29 A CTOENERD I 2085 5B T %
VDD 5.

HHRE C ARWFgEI, KREIR 7 v 7 4 — FREH SIEE - BESATRSVEL @ Stefan Heller JGA D72 =TT - 72, Stefan Heller
¥z, NWNKFHSINERSHE PSSR 1Z Lo, TIREEWHEZED )T 2 &% LT
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TS-5 F—<tyIar

AELER#EREZRINE L N1 FEELKORFE

i e
NERE RS B S - GHSR

WAE, T A NVARY ¥ — X HBETIHEER R T F PRI R e 234 FEIESPHE SN, BIEHE~O
WHOMREEINTWD, N CILEEEHECRS O GIB2 ZRREIE~DO N A FERBOBEEIT> T b,
GJB2 #1732 — F§ % Connexin26 I ZWH ¥ v v 7H#EO X EMKERLD 1 DTH Y, o Connexin & I
A% VERBEOEFEMERRICFES L T\wh, GIB2 ZRIZ X 2 By HRII IR CR O HEO B VR & L Tas
NTws. NEOX Y v THE N OERHERREOT CROEEREHEO DL INTED, S TILLF#MEo
X v THREDVIAE T BRI E A 5252 L L REH->Twnah,. M)V — 7 Tld Connexin26 O HI% T
UAEMEET V<Y A% W20 T HEMAITIC L ), Connexin26 7AWk 72 TR ERGTHEAEKRTH S
Fx v THEGTT— 7 OEMLS T (Assembly molecule) & LT FrizBMAGEI & 7z, S 512 GIB2 &£
L5Xx oy TRETT— 7 DER - BERILBHORERE Y v THEORE - 5 VX BRI T2FE3 L, GIB2ER
IS D FSIER IR RE & M E L2 F 35 2 LS9 % -7z (Kamiya, 2014, Journal of Clinical Investigation,
2014). COWRBIET T/ BEEY 4 VA (AAV) X275 —TOBEMETHERICE D BESN, EHOREITETH - 72
(Tizuka, Human Molecular Genetics, 2015). T DAIFR XY ¥ —[HEDO Y — L & UTHICERI 0, BEARNOHM
faz NEHME~MES €2 2 L2 WhEE 325 ALEaeMS (PS) MBTH L. AL IPSHMIEE HW2W4-Frx v 7
AT OER EEFBETS) B X0V GIB2 ZEMEEIEDRRIE % K/ CHET 2 AT T VL OHM BRI KD L
7z (Fukunaga, Stem Cell Reports, 2016). H7E, H#HB L ORKERED S O iPS ML %o, BEICHARAEK
WCBUATLVIVHED 7 ~8H%5db 1 ~30F THOEE 235delC, V37I, G45E/Y136X & R EFHAHARTHT 5
iPSHIlE Z B L7z, SO ORBET VM E HOCIBIRFHERNY ¥ —REHDONA ANV—Ty PRI ) ==V T
B LT, ¥y TEGBENEERIT 2 KR HELAT S A7 4 (FEFHIER) Z2HESEL, T baW i S8R
OBEMALEWAFE SNz, SHICAAV I 7Y FEBOWEICL ), NHEETHEHOB 720 WERMN Y & — %1
L7z, — TNkt OBmEB S FREOMITICI D, WHF v v TGS BRI A 7 & 37k i
2 B G-9 AW HEMEAURIZ S 1172 (Tajima, Exp. Mol. Med., 2020).

F72, HRATHRZ O GIB2ZRTH % 235delC £ 5 % F50 5 JF HEE B35 0 iPS Mg 2> © N H SR B B e % 1
B, MERIZIZF vy THAEBEBOKT 24 CHBIL 7z (Fukunaga, Human Molecular Genetics, 2021). BIfE,
AMED HEIC L ) Th 6 0BT T VAL EZ 7z AAV B2 TR, 77 2MEEHE, o FEREMO BRI
i Ths.
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PT1-1 AEF—vtyaril

FRE~YY ZAREBEE 2 —4 v MU ERHAR

Py ﬁﬁ
REACKA:  H SRR - BHSHERS MR

:m!'

G HHEOZ 3 —®RIND L TR ZMEATMBOZEN - B ICL o TRIAZZEDBMOLNTW S, IH
AFHOM P TIE—ELONIAEMILIHEEL 2. LA LIN T CTEMBIKRTOKEHIEOBRARN 2 GRIZEEINT
W, B THEREERIZN 1000 A2 1 AL ERDZVWERMEEDO—DOTHY), BETER - RBEETLVEYE
PERL U720, BIEFHITE - BEEEZIT- 720 L% ORISR P T bh, WEHER L ICERES LIRSk
WTW5, Bz vz invivo iFETIZZ DL CITE X RBEETREETINVOL S 53T Ak VB 7i5EHL»% <,
YR TIZ S hif#$%®7WXWE%9 7y MBI R C& 72 JBAENNE E w2IE, Zolit AR
V\]E SEDOMEIZHLNTBY, BFEOF—Fy b LTHWONEZ L3 hh o7z, ZOHEE LTI, KEM

BEFEEVI)OPIERENTH L 2 EDBTFT N, £ OBEMHEN < 7 A TWv ) & IEAE~FrE R “ﬂ?%
ﬁﬁ%f%b INF TORSETHBAEN~F A RN T RHTEEI TN TR GRS CTn 5. HIZ, 54
2RI AFAERDIZe FTwI LI EBENTHLOT (M), IhF CORETHREONZ Y e MIBHH L X
) EEZDLEBEMTONADPLIEIILR->TL A, 22T, L) RBREOBRWEEMNEROREPLEIZLR>TL HDT
WA EEZTEY, Yk TIIBENEBEOTRMEICE L THZBE L C& . BEMNENEERS —7 v MR DI
CWHHVEODBE LT, BAEMYOBENNETHS [THi] (CWEZRS T AHENEBAPEETH L L L%
Z2oNb., =7 ARBIEMRTEORIZWL D), HIEHTRA Z LKLV, H5 DA Z BN THRIS
JRRAZ A LT ERICESIT A 2 L THD TRBHZIEMOMSE SR TL 5. ZNE2IBECE RO E 2 0 LT
Ha b I h sy, —HZ2BX5L TEE2EPERL AL 2570 EAHISRT L2 L MEkEZL. DX
A%, INEFTHFEFVFFLLFET L OED - OERFH L L COMAEMNE OMEHI 0 255 B cWE % %5
THEOAKRN R TERZIRT 5. T2, Uik CToOHKEZ ¥ —7 vy NI LZEETRECHREN 2, ZhITo
WD BERLEHLE V72 7E ORI L TR EE1T).

Mouse
Early Neonatal
g Window of Efﬁcacy
E105 E125 E135 E155 Blrth P12 Key
Hearing
Human
Prenatal Window of Efficacy
\y Hearing
GAS8 GA9 GA10 GA19 Key 39GA -
—~ v v Y e [ Birth |
\
4!:\{/7'N
¢ AU
( {\5&\& ‘/;L\Eﬁa/
~—-\9D
/ = =t U
\\}gc.

(Wang, et al. Front Mol Neurosci 2018)
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PT1-2 ANEF—TEyI 31

BiE~) 2 AV EREMRD /- HDFES - F&K

LK S
FEINREBESAER B S MG B SH A

(A~ 2] ZEEICERT HOEHEL VDS, NHPIRAL TWEEEZoNL4% 2ADEDO~ T A 2 HLITT
5T 8lE, b MOBRIBHEZZIZHEILT Ny 7 —=DIl%btE2 005, LEALBKY Y RZFERTHZOD
DR ONT B EWGLT 2 720 OREARIER 2 L3~ 7 A L R L CHEMETH Y, FEAHLICKWERRTHL L
bERD. TITEREETIE, BT A0S THBIREMHRL, FH, BLOBERZETEATLO0HEG V-0
TR L EBEOTH, B X OB BT E L BEARER O B AE 2 5 tips 2 HLICHRET 5.

FIWRMAE T ZAOMIEFHH L M EOFEPHR DL VDS, WETNEMESD L\ MHE PO R, 5w
BT 7 IFHIROES, HMNFOREREDEVIZOE, BEZHVESOHET L. FARARBETEAT LE
DWNHNOPE IV — MIRAHEYS, BL OGP EZ 505705 MEREEM OGS X ) Bk~ Y 2125 LTk
WERIEG 28R E N, I F CIEME&EHE (RWM approach) % cochleostomy, %FEHERLNY ¥ FEADHY.
PR SN Tz, BRICH 2 &I ANZ234, RWM approach 253 b £ 2R3 WA, HERKOBME, BIUOHEL D
FER D L R~ 7 ZNOFEGZEEMEEZ R0 e LZZBACHE VAT TH o7z THIIFFICIT o MBI B W T
TR R X 0 TR AR THERAON) VORI Z LV E W) BEOMENTRIIHLLEZLND. 22
TH 41X RWM approach ORI HEPEREZHIFL, 4V v SEEZHHE S ¢4 2 L2 X D longitudinal flow Z 553 L,
ZFOBIFMHEL VG TLHEEZZ% L7 (Yoshimura et al., 2018). BEHIZHEE L RITE L WEELESGV— 1T
HY, BEEHNTHATL2TFETH 5. REMBRERGHITH O A EAERII A -V~ v MEK, Z50NIC70At
7y a VERPBITONS., BHEEIBIKLH%IZI 70 b— A THEETT 2/ERT T L L, BICHES TWBHERETD
WHENLFETHL720FRERLL V. LELBIKRY Y ANEOF— L= v MERZRRGONNLEHETH 5.
TG EDTED v X ) ITHIK % 3712 otic capsule 2 B2 L72%%, lateral wall, T 4 & & JVIE, WA M LI
BMLTW5, HONLEBRIEEL VD, —RHEZ L EEARERELICT 28NN D 570, MOOFEBEISLERTFH
Thb. HEDIT>TVIREBEOFH, BIOROLNEEAMESETWALELFETH L. Bk~ A% w795
BRIZHRE CHIUTHFE D FHIBFH LT EEbh, EEHEE AT 2VEREZ S5O —2TH b L EZ
TW5h.
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PT1-3 ANEF—TEyI 31

HEEECTFAEMRDE
—ZNDVY IR, BCATWETHL? ZOEEGF, BATZEETTH?

KB 5E AR
B LR S BE S

WHIEICBWTIZIZETOMRICLELRERFHO 1 DICHEIRENH L. 7 AICBWTHHA I TW AT
WA BV 5% 5O  (auditory brainstem response: ABR), ER 4 H &% 24+ (distortion otoacoustic emissions:
DPOAE), W§#E[X (electrocochleography) 7 &4%% 4. HTH ABR DS ELDIRIL WEELZHIETE, MEDOIESD
EVLBVIERLEHMERTVS., VY RASOETIZABR 2FIH L THE Y, ZOEBOFHICOVTR L 2
BAEIZE L TWD e MBS ABRRA L OMELR, 7 AIZBIT 5 tips 2R THELZW.
T 4 DR 2 BAZF IR ISBUEREREM RO AR 59, KETIEFTICe 2R ELBHRIBI-TED,
GHZPOEFEMAOEEMIIHEATE - TLHLELONS. BEEATHBEICB W THNE D5 Tk b BB I
LNTWAENRY ¥ =07 7/ Wiff7 £ WA (Adeno-associated virus: AAV) THA. AAV X 1965 4FITE v Y N— 7K
2%® Dr. Bob Atchison & National Institutes of Health ® Dr. Wallace Rowe I2 X V), 77/ 74 VAREARFICH NS
BMED Y A VA E LTRREN, ZOHBRT T/ T4 VARANVRAT A NVAD—EO 5 2787 BIHAE L CTHIT %
ANWVATHDEZEDPHLNIZ R o7, BIETFHHRIIBIT AN ¥ —L LTO AAV OEMVMERE, [ PAOREED T L
AEBZNWZE] N4 FE=T7F7 4 LNV 1 TORYFPNDPWERTH S L], FEABET ORI BN R L%
ELTWAZ L] ZEFPEITOLNE. HIEHWLNTWS AAVDITE A LI, IM{ER (serotype) 2D 4 VA D
inverted terminal repeats (ITR) & rep BIZTFHHWHNTEY, cap BIaTOMIEMN A E 2 5 T & TRASHTaME 2 4
HTELI DL LOWEREOBS S NAOHBID 1 OTHoDEE2 55, 72720, AAVIZIE 4.7kb £ TOMIAT
LAHLARD R E W) HREIED S 2 2 L ICZEEALETH L. ¥ HEANOBAIBLTE, ORGSR >
TH#E L7z cap Mz T OMIEANI R AR B WREMED D B, ZD X ) %P TAAVL, 2, 8 9, Anc80 7% &% MW /-Hf7EA°
WE SN TwD. RIIHNEANOBIRFHBRICB W TRELREG HEEZTOMBERZHELTBE), TOHEICIONTY
il 2 3SR OMAE A Lz, Y
1) Willott JF: Overview of Methods for Assessing the Mouse Auditory System. Current Protocols in Neuroscience 2006;
34: 8.21A.21-28.21A.22.

2) Quddusi T, Blakley BW: Comparison of three methods of testing hearing in mice. Journal of otolaryngology - head &
neck surgery = Le Journal d’'oto-rhino-laryngologie et de chirurgie cervico-faciale 2009; 38: 318-322.

3) Omichi R, Shibata SB, Morton CC, et al: Gene therapy for hearing loss. Human molecular genetics 2019; 28: R65—
R79.

4) Omichi R, Yoshimura H, Shibata SB, et al: Hair Cell Transduction Efficiency of Single- and Dual-AAV Serotypes in
Adult Murine Cochleae. Molecular Therapy - Methods & Clinical Development 2020; 17: 1167-1177.
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PT1-4 ANEF—TEyI 31

REMRICE T B > TV eIV ETOER

A sgdr
FARRFR BB AOE7ERE  H SR - BESHER SR

VYT IVER VRN L, B L OV TEIZ TR 7/ 2 DNA OIREZ T 25l TH 0, TESEICTE -
ERLOOHD. KlHTIE, Y ZVEVEHOPTORDERLTBY, ISHIEEH DRV Y ¥ 7V Vs T3
fEHT (scRNA-seq) % FEEEDVFEBIAT - 722 BRD Z & T, ¥ ¥ 7V EIVIEI ORAZ 1TV 720, scRNA-seq 13,
HOM AN O & 5 I8 BUE &2 SR A IS § 2 5l T H 5. LT X Y fTb T /2 bulk RNA-seq Tld, #kakoi
ETRBERZ KT 2720 ZMBORKEZMB 2 LIZTE R o7z —JiTscRNA-seq (&, B/ MR ARAEL T
WAYE (BIZEH B L ZHiE) TORM AT TE 5720, NSRRI LML E SLNEIZY v 7 vt
WIRHT D X W#IETH 5.

scRNA-seq D FMHE LTI, 1. #Mik% HMEd 2 WIZHEZIZ5#E, 2. cDNA 74 779 Ok, 3. kit —7r
Y =2 L BBIETEAPE, 4. PCETOF—= 7T I ihica s, LIS L CTIIHEMBOGEEDG—KENTH
5500, )KL o TIRHEBO T PEOE T =212 h 50w Hisd H 5. Hfkz WAl o8 58881,
T OBRELELAT H720FETHLH05, MRS X > CHEY ZMIERE 7T b 2 V2 RET2LE8H Y, 2foiih
OHTHROMEMZ 0T 2 REHHTH L. REHTIE, FrPHRO scRNA-seq 179 B T->72 78 F 20—
ERRANT A, 2L TIEMA L TE FIVBFEL, EERP OO TVEIY =2 TV y XV 7R~ 7 Ok
Hfiz HW-HEHEE T T v b7+ =2 ENHbH. TNENIIAY v b - FTXY) v M23H 5D, I kA DS
HA2REINTBYBGOERTHA VICHE L 0% BIRT 2 LE0DH 5. 3L TIEHROMESRIC I ) BRI
RIS T 2> CTETBY, KEOEIEHPLED L scRNA-seq DHrE KE L FIFTwa, 4. 12BLTIE, R
% EOREHENTH S EER Python 2 ED 70 7 T 3 ¥ FEBIANTICHE SN2 ER Y 7 MR L TR 217 2 38
BHn5T, HHENESSRFOMN TEZ2RTI N TESL. —J, 2L OB TTars I v Iz 5457520
WMHFFIE o THIENE., BEBZIRFERAER 7075 I 0 728 L7zZ R RWVIRIETH o 7278, e TpT
Hiffi %2 O ZAEM CRAN 27— T 217V, @b 35 2L TE2 ZOMETIIER TR SN TV S
9.5-13.5 HOX 7 ADAEH D scRNA-seq D7 — ¥ L NH LEMO7— 5 2l L, ZKFN21i7-72. Hlao Lk
BRI 2 TEAL L (TR, H-2MRE2B5 208 TE. F— Y OMNEM 28 ET 5720125 5 FED
B2 B9 205, I 7 AT =KL L AMENTVBIRETIE, FHalliTENsORMT— % OMNT & 1TVH
LWHIRZELZ L H e #2 5.

Bali0.5-13.58 nmanrpt AN P N
IIRADRED \& N/ oF
B RERT S A\ e B\
%Iﬁl%%& Eﬂ:‘-ﬁ’é’ _— i ‘n ‘ £
mti

g y A8 E‘T\EE&EJ:&
HE\E,HH WHOJ-%_%EB@ Y \.1', \"-»._’ .:E
@ B FRIRERZHE # @\;£¥IE§EIEJ:BZ "‘”"n&,_:@

TR R
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PT21 ANEF—THy g2

WS F T ARREETNENE AV EARICLDELRRTFR

A ok
WALKS: B s - BESHARS MR A 3R

WA IR ORI 2L Lo 7285, 2016 4 6 H & D REANAFT A E2HET, W2 F 7 ABEETVE)
Wa ey F 7 ARA - REOWEZRMG L. 24 FoR %0 SRER, BEZHRILRFH TRED T 7 VEIN % 1
W R T o T b, NS DOIIROEMEL 70 5 FHid, BREWE, BLRAEEMA, WAofH & et JLfln
BMSECORE L ¥ F T ABOWE, THEH. HREIKEICE > THEBHOEREL LTHRZRTVIDOHELL, 4T
WP T2 LHE T A58 8 IR L THEBIZEORRAZ L TH RO T WL b 5.

UTTIR, SEBTHOERIZOWTHERS.

BRI IREE  cKIETIE, 9 i, HE CBA/CaJ <7 A2 8-16kHz DT % 2 i, 99dB OFEL NV T, FBICE
& 250g Wi %, W Hartley € )V € v b2 4-8kHz, 2 Wiff], 106dB THE# & 7. ALK TiL, 48 Ho
C57BL/6J < 7 Z1Z1 8-16kHz, 2 W], 86dB CTHE#HE S Tw5., EEEIHDLIIH/2), BT RERE, W
WEEIIS U C YT T ARE R U 58 2 BB B L AT 0 E8rd 5.

WA B RE MRS KEITIEX, <7 A D ABR & DPOAE, ENVEY @ CAP ZHll5E L7-. #HILKFTiE~ ™ 2D ABR
ZHEL TS, ABR 1 EORIEL A2 > 7T AKICHHIT 2 2 LIZMON TV 225, B RE R RIE % %28 L T
5121, BEORmVIIERR L EBREICL S A - — L BMOIEMERREIRD HNE. fefio M ECIEM 2 RIED
HEAWEETH 251, MRS 2 R OICEHB 217D OB L W EEZ TWD,

WO &Rt vy A THhIE, BIKLZZBE20 3V Fi% 6 2O M F /23R D 41F, whole
mount 2 X D EREERT 2. Iha RO BICEOLEMEE Ciior L, AR EEMEE~ v 7% Image] 77 7 1
YERBWTEN, %2 (K). FM2RHOFINEE Z2O8)H, Imaged 77 7 A ~ i Mass Eye and Ear ® 7 = 7%
A FPEYDAFTRTH L. WAEIFEFITNSK, WEEMBZ 2T 52 &2 IMHINKS &9 12% 512135 %
YT 505, B L7 HMEE T COMM R IREN HE O BRI o 2 L3 % .

LTSI TORIE L ¥ F T ABORE Bk L7z~ v FIHE o THE O S I 5 25 o0 A BAIN 2 52 0 B
BT L, 3DMNTY 7 b =7 Amira # WY F 7 A% %EGFHIT 4. Amira % il © & 2 WiA1d Z-Stack OF
MEFEE Ty F T ARZEGN L KT LD WHETH 5.

WHHTIEIN S OREARTHZICIC, BMEBRBERIHEBEANA LYY RE, YT TARENERBERLAZEVEY b
DFFTHER S BHICHIN T 5.

Piece 6

\Piiﬁ/

Piece 5

Piece 4
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Cochlear synaptopathy & % —7 v b & LU BB EREADEA
~ invitro BEHEEEET IV &2 AUV &5~

N
HITBRAABR AR B Sas - BESTERARY 7l i

[l3C®IZ]

WA, A EMIEOREIZEAT LB - 7 7 A0—kIZM: (primary neural degeneration) %% 224 ME R i
OMWIIZE & L THERE S M, cochlear synaptopathy 7%, BEELEIMED FA- % fEb 7 WEEE T CTOREE W E OLT R 4
HEREPEH G 7 &, bW % hidden hearing loss DR KIFEH DO —DTH A EFHLNE o TE 2 T T BME
P EA LTV BREHEES B WTD, FAREORIBMMIZS S SR ETHNGESRLR 57 —A0H ), TEHED
A S RO VIR F & 2 2R D S S hTwd. RS OB RIITEME — AT > - 7 2 05 REsEi
PIEEHEORA E LTEETHL L DI, WETPHRICOELRITTREMELZ/RLTHY, cochlear synaptopathy
DEHS =7y P LTOEREESZEL TS, EBIOIET, cochlear synaptopathy (X3 % ihHE & il A 7z iy
DA END L)oo TER ARKRTEINS OHEEDH TO in vitro EFR O EDIHITD W T review L2,
Rho 7 —+% (ROCK) B DM HIFERE E 0§ 2 RO W TR S TIHL .

[cochlear synaptopathy Fi%IZ & 3 in vitro E5&R]

WA T - BRI > F T RTINS I VEREBIEO YV R Y Y F T ATHE05, BRI VY I VBT TRV
¥ 3 VR RMEIC X 2 MR EMER 229, BEBIMEIC X 2 NA B - TEMER S - T AND S A -V H N
HEMB2SOB\F 7V F I VEBHBICER T2 D0 LN S Twa, BEMFIZIE NMDA B 35 X O kainate/
AMPARID 7V % I VIEBZ BRI FHI L TWAH I &5, Wang and Green 3N HDT T=Z hTdHSH NMDA & 7
A = V% T in vitro TOREMEE - ¥ F 7 ABEE TV EATEBT 5L L bIZ, BDNF B XU NT-3 DA EICOW
THE LTS (2011). ZO#% IGF-1 (Yamahara. 2019), Y AR A& % — MF] (Seist. 2020), TrkB 7 T =& |k
(Fernandez. 2020), #T RGMa ¥tk (Nevoux. 2021) 7 & O35 C in vitro BifRE - ¥ F 7 ABEET TV ST
W35, WiiLd Wang and Green O SiEIIED VT WA, JFIETIEINMDA LA 4 = VEBEMHI L TWwW A A, FEREIC
MEEHARTOEAL ZVBTH L0, REOMETIEN S = VBORME XN TS, KIS THBMEAE
<, ¥l PHAELEL Lo, WAHEERS ZERTRETHIVITRIGEATE 5. TR M HETSH
% &\ limitation 1% % b DD, HEAEZ in vivo EFRE LS THITSNAEZ L DY, in vivo EBDO T — ¥ % Hlise
THEVSZHWNTHIHEHTELZ LS, FEITAMDPREVERTLETHLEER L5,

[in vitro EE®#EEE T 7 I)VICXT 5 ROCK FHEE DR D]

ROCK 1345 T- & GTP #% &4 H Rho DIEMHEHE L LTRES Nz ¥ - AL+ =V EAY) VB LEETH 5.
Rho/ROCK ## DML % BLE 9 5 ROCK BLESR I, MK, MRMRENR, S SICHRBMEME - - 72/
AR 7 EDL N RV HE SN TW5E, 412 in vitro JEAIFRRE S E 7L 2§/ L T ROCK FHE 38 o I AhRe st
Meb X OVE TR - BRI O ¥ F T ANOFHEIC O W THRE L7z, FirER~ Y 2 L) bdak 4/ L, NKLH
(NMDA 0.5mM+Kainic acid 0.5mM) % 2 KgffTvy, BpRE - ¥ 7 ABEE TV E/ER L7, Bi%H% I ROCK
3 (Y-27632) % 10puM DREETIHRM L 72 KM OB #Z 7o 72, AEMM~ — & — Myo7a, BfhE~ — % — NF200,
Hitk > F 7 A< —7 — CtBP2, PSD95 % H\ 72 Ml L7212 & 2 IR RESA A 2 17 5 7. NK LB EZ O Tl
Wang and Green O i & IRk ICTARERRAE O MM B L MR T F T A0 2072, Kiag 72 ek, Y-27632 Tl
TALER U 720 2R A0% Cld NK LB O A oM FREE € 7L & Il U CF BRIBATRES L Cwv 2 BEfREER B L 0% > >
TARDEMD A S NIz &b, TEMREDS X WA B - B E > 7 ZARE T4 2 ROCK BHE3E DGR
AR E Nz, AREFZ7E T H L7 Rho/ROCK #i#1E, cochlear synaptopathy (23t3 2 A #IPEDHE S CTwv B i
TR RGMa, YARAFF— FHEFAOMEMET LB L TW AR D £ 2 5h, RO ER X O
RS 572D DEELTFRNY DD LR 51259,
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BRIEICEBIAFTY FTAEEICOWNT

SRR RER
BIRTEERIR 2R B SRR

WA BHITE — WA O 2 F 7 2 LA OB EIC X V) 589E 9 % [Hidden Hearing Loss| &, BEFREED
JEREE U ORAEEFICER SN TEBY, BHBEERZE 2320 EE T COBTHNENMRT 22 &t £ 2
LNTW5D. JRICHE Y F 7 AREIX, I F CHEBEECIEREZ SICBWTHME I N TV LY, I TR
WX ZNHBEEDOHED—2E LTHEHIN TV,

B X DR EIIARIETHEMBT 2 Z L IZEFICHTH 24, EEDOTTY ZLRLHHDOLHEB L OHHRED
ZALICE Y, REAOBGRERIIMEMLTEY, HAMICIIKRELHEAMEE 2o TWA. 2003 FEICET o724 5
75T, BMEREBROR CHMEEENRE ThHho2 e MESNTBY, T2 2013 FICHELZRA MY RTY ¥
R HAETD, BESHE L POSIESSHIESNTWE 2 0 s, BEIC X 2MmEEDRES L NEELEOM
HHIZRERORETH 5.

I FE TOREICE T % RBENZE T, 2013 4£12 Blast chamber ZfEH L 72~ 7 2 DBEE T IVIZOWTHE DD
D, AEMIERLHNE Y F 7 ABEELZBD TS (Cho et al, PLoS One, 2013). 2018 4E2idF v F 5 & VT, 85
WEXAWNE Y FFABEOHESDH S (Hickmann et al, Sci Rep, 2018). F4 3 21 T TIZ, Laser % Blast tube % fii
L7858 € 7V OE 247, WH Y F T AREIZOWTHRE LT &7 (Niwa et al, Sci Rep, 2016) (Kimura et
al, Sci Rep, in press). N5 OFEFIE, BEENEREEDOKREICIE, WHEYF 7 ARENEBIELG L TWDL I 2R
L TWa.

WH > F 7 ABREOMZE T, —BIICHEBEETTANILHAVONTVEY, BEETVEDOKE LEND—
DICHRELE & 72T EIPHRITON L. EEOBETIE, BHED 94% THIEEILE 20, F0% IZHRBH
ThHEEINE. WIHEILSEHARBHE L2 VIERTH - TD, AEHULE THBEWRETH 5 2 L% Wiz, BHELD
AIZERIICS 0 BEEH I NS, HEPHE L WNEREORBICENZ Y TN INE TILIThRTE L.
LA LFEBICIE, SEEILe AT BEOPICIE, NHREZSIHT2303 000 THEL, BEEILOFEIZL -
THH Y F 7 ABREOREIZEDND 2 DOPIEREW S 2 TIE RV, SRELYND 2 A CIHMEEHEZAFTLIZ LI
%570, INFEFTORETIE, BERELCIZNINOGEHMANOKTANE Y F 7 AREL & -T2 LR sh
Tw5 (Liberman MC, PLoS One, 2015) (Kurioka et al, Cell. Mol. Neurobiol, 2021). —J}5C, Bkgilz X707
G, BEEROBAEICL ) FHPLNENOBMEIC X 2 EEN L HEISHET L EZONLT LD, NEYFTA
AR T AT REMED L2 5N B, SEFEILOFEIZ L > THNEEEOFRETMASTRETHIUL, BEREOEE L
FMIT7—=VFRA Y PEeBD B, ZITEHEEAE, BEEHWETNVIZOWT, SRFELOFMIC X 2 FEE L NE
T T ABEIIOWTHIEMRE 217V, BEICB2NE Y > 7 ABEOIIERT & &b TN HEE T 5.
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TV BRISRERIEICEK 55 FEMAE cochlear synaptopathy
— - G NEEEEEE T IV

eI KER
HOR R A: SRt

(=

AFVFX ANV Y I VEEZHEARDOTTAMPAT Y NMDARUZ Vv I VR U B Y FE LCTEENR Y F 72
gL P F T AW Db B RE A, —J), TIN5 (GluD) JFEMOS THEELFE LS, WK
M) F > FTah A cerebellin (Cbln) & ¥ F 7 AHiHD neurexin ® 3 HFTHESERZEK L, ¥ F T AD5HAL - I -
HMEFRIZH 02 A synaptic organizer TH 5 2 & AT S 2212 7% o T & 72 (Yuzaki, 2017). GluD ® 2 D007 1= |,
GluD1 & GluD2 IZH AR RICIAS BHL, T TIEKOBRBLOMELEHRINTVL, FHIREHMLELT,
GluD1 IZHHIZ L W IsBiAH 1) (Safieddine, 1997), 2 7Aoo GluD1 K~ 7 A2 (GluD1-KO) A4 EBHIEOH
REANAIT X 2 B S Id o JEE & B g 22 IS 3 A S EN 2R (Gao, 2007) T EDHHLNT VDA, ZOIHREIC
DWTIEAHTH 72 AT, GluD1 239H45 EMIL o HE)fE electromotility % 5 ) 1] 3 % .0k 2 7 A
D EMRIZ DD, £ OREBAEDVIMT-ONETELZ RO LD TIE WAL DIFIZHED &, LT OEREZ1T - 7-.
[GluD1-KO MkIFAE]

GluD1-KO I #EM W 22 W D2 b2 /R L7z, 5 2 J# T 16kHz UL E O ST ABR OB FH7- 2380, 9 AT
TH A IR T AL D 5 O EST %2 8972, DPOAEDZLD 22X —HLTwiz —J5, WHEMED
cochlear synaptopathy P 5L CTd % ABR @ I HIRIEIZ O 2 A F CTHAR &L AR ENIIRD Lo 72,
[FEHIEY 77 ZOFEZHEL]

8, 16, 22, 32kHz ® 4 R CTH A EBMIE .Y F 7 X (CHT1) & WA EMER.LMY 7 A (CtBP2/
GluR2) DBORMEM L EALZBE L7 GEMNIEY FTAY = —). AWEEMIE LY F 7 2A0IE 3 AT
PP LN IERRO B 5 72285, 5 P HUBEIERERTY F 7 AL, YA TR O D BEis A L
Tz, —77, WAEBMR O Y F 7 208 E WAETBHROEIE 9 0 HEICES T THAEMEECDKALN Do 7.
(S EEHIE DY F 7 2 OBMEE

WAL B X ABIEE T, 9 H Ak CHME BRI E L > F 7" X ORI IS LIE A S N o 72,
[GluD1 & Cbln O FB7E]

GluD1 £ ZD ) v FEE E N5 Cblnl ORAEZX M EF— IV~ v b Ot TRz QUEREITEE S
12 < v glyoxal B2 V5 &, A5 BHIEE O Y F 7 ZAHIRIC GluD1 @ ¥ 7 F U sBigi Sz, S HIClE ORIV
<) ¥ E TH BRINE OME Y F 7 AD Y F 7 A BRI Cblnl O JFFEA D 5, HA-Cblnl / v 27 4 Y7 ATYH
[ R SNz, LA LEZEPIC Chlnl 203 5 L E Sz B4 ) — 78R GEOME Y+ 7 2T okik)
DN HA-Cblnl 34t Sz d o 72.

(884 T D GluD OFEB]L NILDZEAL)

FHIZK LT GluD1-KO TOAEMILY 7 AOBADBEM CTH o722 &5, 1 ABOINVFERTO GluD D%
HL N % % & RT-PCR TH~X7-. FARITIE GluD1 & GluD2 #FHIZITITEHERTH Y, GluD1-KO Tl GluD2 ®
FHL XV ORMERBMABIEE S Lz,

[#&53R

PE»s, Sl & /AT O Y F 7 2 DOHMFFIC GluD1 & Cblnl DHEARPEETH L5 2 IR E NI,
GluD1 O RIBIZH T 5 GluD2 DA 2RI & - THA BMILE O F T AL CEWN L, BEEs» 57T
LEEMEDE L 5 L E 2 bz, it EORE L LT, THMoFEL ATTREBE CTHL2NAEMROAL ST, 44
FEMIFLD cochlear synaptopathy 2STEAES A W HEME A2 /RIZ T 5.

71



55 31 AR S Bk - S i (2021)

PT3-1 ANEF—THy 323

RAERE ICH T 5 EEBETR EERMOKE

R SR
FETRESEY PR - FRALPRER ESE S

D LT E B LIEAEGBEE A A=V T HADRLVE-IN, EEELCOMED H LT L2 5 REE
FBICBOTHNNVAT TR, FE - WA RSP EREOB NN ST A > T b, sk, fihE - &
PRI L CIZESAS 25 5 SHERE (RIREZHE) 2513 L A ETh o 7205, BhihEE 0 B 2> & 1B Mg B~ 21k,
FEHOEELZEICL T, B =V ADBOEEEENEA TS, FLEHFERE W) HE TR, I FMics
WTATIEERRES ) vV, SRR L EDGEEE o7 X 512, Fkihy 22 BRI AL 720 1213 %8 E L 72 EINE
ENEETHA.

(BB ORFE)

H G DR E QI BUE72 B, TR ARE - FRREHNSTEL XD R Y, F-BEREEZT LRI h-72
A, [HEEMAENRDLRL EH 30404, L0 LS50EH5] T W% X X - 7. [LIFE SHIFT | 100
EFRONAEIKIE | L V) RPRAMET =12 o720, BILOBRICEHZEREZFE > TBL oAV E R,
RhliE L COAF VAP LEBOMLER 2R LUIGD 2. RO BMEZ A0 & v ) 5 CIRA S B4 R E 2
WZHD 572285, o BOLBLOWENTAHVE BV, EERICHROD 5 ZNDINOAT (REL - BBE) ([CKE
L% T2 HELL.

BEHCREIEE - BB L Vo THRIPINB LT 7T 70 —FERGR LoD o720T, BWEHICR - 72064, WAL
N7 EF B0 WEEIZ L -BBHELICITEVATTY] LFoTRAD, REMICRIFEXES BH- P —CEA 7V —
T NNV AT TR FIR - AR EER IOV T b o7z MR L T oAb duiEie & LT SR KR
OF XY )T XBETHLEV) AN —EDERDSHH L EZTH B2, AHPIIRE» SITEREBEIIEA & L CRE -
AR EEZE TS T2 L L7,

(IRFEE TOEE L1258

RRIENED EHE - MRALPRERIE = CII R B X RS 12 217 & LC AMED %l UCCHI9EH, Bi%E
HOLODOMIETA K4 R, EEREMBEOXLE Bl FE8ANTHE, 757 vY) 2f7oTw5b. HI
DNy 77Ty FREETHH S I HBAETTICEBERGOREICET 2 EBEAHL L T 5. TSNS R
AR E R ISR FRIRE D e s, BEBABICHEH T2 b 1oL LAEAMASBICEZ T BRI Vg
YEHSTWD, RBFEEEEZERCED LHBENIIT o T wnds, EREEHICE L CIEAS @A & HHItE - Mk
ATV, FFEFMTOBBMHROBIOLELREBELTWAS., Kty ¥ a v TIIRHEEE IZBIT 5 EHRE OREN
OVWTHEDREBZ AL, TR EDEBROH Y DICHETEITA A Dy ¥ a ok s.
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PMDA 2B TEZ %, 7HTFITILE T3 ITHEREOHRI (L

B Ak
TERFPEATM R e R

(BB ORFE)

PMDA (MUVATEGE N PR3 AR SR AR G bR ) [ XIRSE MR 2 L O KGR AR R, REetRiks%
179 E A B I EEOMAATEIENTY. BATUEEOZHIZH S5 PMDA ~O H ) % 5 S N7z 03 H 58 3 M s % B
ALCT3FEHDETL. BIMESFEH L v ) &, Bie PR AREH, JREAN L IR I &Ho, H
DOHDBEZEIIRZ FERL TR, Iheb SO ICHKRBEBRAERAIZSTLEI DB RVIHITH 2L BnE 3. Y
3, MALBRBRSCTELEVLHREZMND LI RIARPESH LI2bDTLA. LrL, ZOHERIZPMDA 25
OFGEHM & LT, MR H BNMEREDS —~ ADERE L T oz, EHIROT A7 I TITBIT 541
RHIBICBWTITROE Z T2 F R L OREERZFN SR, REHRZEMTEROF Y ) 7285 5128) T L
(PMDA TDiZEs)

PMDA Tid, #FEBFEALETI GUSAREAE) 200, EERREERAS =3 (B SR & R E I o R 5% 27
FAY), RENFWEZIR, LF2I M) =V A 0 AHEEEE, 7 F UEERRE OIS0 TEY, BN
ALV WHBHERE & LT 0FE, MEMHRICEDbLE T ZEE L

AR MR L AR BN R E YR TE 5T, HOROBEDERIZT TH M2 o HSITHRTE 5
DO, FLTREMOBZIZTZODDHLRSLWF Y ) TIEATLE I LDV ARLEIREP I EZRBELT
BhET. LA2ALEHD, PMDADIKREIZRD TWEHDH, A K4yl vozfiiidbrsd Lok
FEE7ZTTIlE %L, BRBGICBITAHEE, T Ay PATAIN =2 MABYORETHhoZ 28 L, &
LM ERF > TIHBROEBICAEE) LN TEL L) ozt BT T,

FEOFMMEEZRDLIZH72oT, HBRTHEONF—7 3 TiEn, ThEToHUOMBIZEIT 5 HEDH
BIREHBGOMEES I N2 L dH D, BRELEFEURPRTLZII 2 =r—2a VERNLZIREBICH D Z
EEFHIH], EEGEORBICBVTWRICEENE W) BB LT L
(B TRALRE)

BRIRIEEIZ & o THIRABR O RAVR EN72i i, HORMOBBEIINZBHTELNE)POBEELRBEIIL S
NEeBwES. Lo L, PMDA TIEEEERBOBEOMME ML Z LIk o T, BRI E o TEENPIEF I
WK B2 &R, MICABIEMHZBE 2RV EIEELZTNRE R ST Z0ORBIIMOTRKEVDIDOELRD
E&

MAT, REPFHFHICHZBTHT, BRICBT2MEEROEZM, LI ZHOLDIC LI EES
BERCHY, BEOTHTFITIEBITAHRABMOTIEEBICLELTIENTETVLERVET.

R MORRFADI2OITIE, BIREZTTla %L, AR, ADME (W - 540 - 3 - PR, 3pksy, PRETEL
RIS O SEEL L Vo 7Bk 4 RSB 2 EMR L OILFEEENLEICRD . ZLTIREHZ SN EDOE
WFE—=F T 0OKRREGRZ ETT SH720120F, FAEMEFH U X ) ICHzes il b KRB 7 a & oEfEEIC X
D, EFEEE V) TV ELIEZ IS ERHALECH L L MK F L.

%72, PMDA TIHIAEEINTEIGE X N5 BRI Tld e <, ERREFEBRICET 2MBH#%RI L L, BHora—
PILIZBIT 2 ERPREOBERE V)WL VREICO AL T ENTEF Lz, BHERRBIZOWT, RIS 226
BICD~ 27 a0 lEzHAE 20w ni bt BoTnEYd. 2ok ) T, EHNTOIET Y ZORIHASKSHAL
THONTVLBIRICHEIW S 2K 2D, HIEHSIATNRTELDONEZLRHS, WIEE DS OB HFE I L
TVWhAhHAZHILTWET.

HORED, BEADF ¥ ) T THRDLEZELRLSSHBESIZE L OMBEDEZ B 2 LT, EWNE SIEEERE DI
BOODOREBNIHENEEEZTBY $7.
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BEEFBEICETIITHREE L TOEMOEFE ~ = —FKLEZH(IC~

Yihe  fREZ
JZAETT @S PRBURRER

JE B I IZEM DR E D B OOEHE LTIV T WD L D25200 ARREWS. FIREICH~RS EIEFICH %
WATH A5, KHI, ErBEoM T SICEREROBY TEH VTV,

Yry gy, BPETEIELL2wT 2 7275 —1E LT, ZUETFVAR—ZADBIREETTLH7-0DI2ED L
) BRBRNVE T TV5Eh, FEHPHLE LTHEb- 2@ & Y0y, EiRARK, HBEEBEOWDLWYW S [ =4
— K] ZHNATHRE E LCOEMOEE %2R 5.
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HENFEROBEFERDT

S e
GANAT A I SR

4 HDOREEE ORMEZ 72 L S5 William Osler 1&, “The practice of medicine is an art based on science” &
WO BRI LE L. ZOSEIE, FRoOMELZHEL L TRULENNETEIN TS L) ICELN, WITHET
L TEF LA AAPWD TRIFIC “art” 2K U700, IWREICAZEZ O FR Tl 2 BT, FaToM
MEE RIS 2PEEEED “FELW FHMICEINZZLE25THRCEZTVWET. ZLT, ELWEMZHIITES
4B EPROHRIHERE L LTOHBEO—2IZ4 ) £ L7

—7Jj, Osler DEEDMY, ZDFEL EIE “science” 1DV TEBY, IR ORED2D121E “science” A3
HTH D L) T L aw gl Ry BRI - SR T2 RGP TR T O F Lz, AL, HEWIZIZH
BFMICEM LWL IICHZ S “science” THoTd, oL FMOLFEICHFHTHALITHRLEDEEND L, T
ELMDILCERI IO TEE L7z, Bz, s - JRREE - AR LT, FICEREIZO THREDT,
KR Z W2 CE F Lz, BHEATOREZDOREDTZDIZANRL YOI R —F - 2V FF vk
~NED, BRUFZ®&E, EEEHELRT-HADH D F LA 2, PHE2H) 20N ELMERE LDOHZ
DY L, NEHIZHT 5420 2 e b BNB L 70 ) ¥ KEOMBRETOHF IO Y 230k T& T L.
INBHD “science” XM Y [>T, CT DFEHR° N LNEFM OS2 KT 5%, EBROMRIKRIIKEIL> Twb L
FELTBY 7.

HEN 2 BR PR OO 201212, ENSO Kk OWHME S ICRBIICSINT 5 & & b2, Be Rkl Pl
IV E Lz, F£72, WAL RZEZMOMIMAZ W72 PR FHEIHE S OE S TR ICH#Hb > TE F Lz Hibk
FOTMPHA MBS SO E 25, MEEE 7219 T7% { Whole Body Z W72 s25 e CTH 505, 2 FoufkB X oo
2L THOWITOL L XRBALERZZOFME2RBECE 2 A0EFohEd. 2F ), ZONBETEMICERKT LT
HABEBITAZEPWEETLZ., S5ICHMEE0EE ML T, EFEOFRFMzH ) A Em@#zFTZ2Ed K
R T L.

F72, BOERRIICHB R OME 2 I H 20, FALRETIINRITHEZIZ ICNESE T HR Pl 2 THE w72
72 2L AT LT, ASERIFEBE /MR G B IR e B B Y H RN 2 SRV 7272200 72 miE, JERLC
HINRETHhoEEHLTBY 5.

HIERZ, 2021 4E 4 H S GMET VRO FAFEL LTEHBELTBY 3. SMEHIZERE oL OR R
friE$ %, PR (A : % 750km®, AT : 8 10 HA) OHICHBEBEIA 23w BEOE HTT.
INFETIIH > TELHRFMROME L FREZIGH TR, @#ATHR LAV OHAFMZEDTB ) £3. #HHOK
IR L L, EHRRMCEREZT TR BFEIAOENERRPELD R L LI L2 F KT HHATYT. 40, K¥Hk
LT DT HIEREDE NS 200, BRFMERNZIRV-LET. BEFE2RDT, 7L EADITERZW21T
FENTT.
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HERFMOBFRFICHITT

AA #ES
HARZERR R B I - BEHSHER VR 2200 B

BfE, HARKFEZRHESERE CHERTROBHZEZBI 2oTEY 3. MIHHE 2 £ D HIC H AR KFEEEE
HBIHE - EESEHAAEI A B OERIICAR L T2 5 84FEICA2 D 3. AIHERY: - BRFH 2% 5 LT, X &HHCHE
FNTEF L7, HRAICHKR AR o 72DIZHAKRS:  HRIRHER OB E R KRG ED THRED B T3, WliuHs 2
SEHTHBIHER 2 b o7z b ZITBEREOFRFMICEEA STV E T Lz, LRI HMEER L o R-Fir
OWFIIFLTEREZ ST L IEEEU TV EBWET. 5THZOROTMREIK> TWE T, FNeRauf
CIREL TV 2V EEAIC IR ) TRA. BRTENR 22OV EWI) ZonFIcR) L.

AR LT2FEBICUBORBEREIZOF S WT, KREROWIIEE L CHBER Y v ¥ — MEREHZEZONEEE
ANERIZAT SEATEF L7z, BFXEO AN THNEFEMORZEZHT L w72 &, WHHE R & oK kw5t
THFMI AL ETEF L7z, MG EZROITHR TR R LA A TE L2 L 2B L T 23T T, Nk
HEOINRICHND THERESAZRAEE TV LRV E X TRESAPSKRIT V. HEHLTHE LRSIV, | &
SN2 2ENTICHE - FMICHT LI ICL T EST. BRI OFEM LML EOfE2 1 Cldh <, Rk L
THELZRZ LI EZIFEL CW/zZ2nwTBh T

H BRI R 2 BUS%, 1AEM T L2205 K FERFR AR ES v 7 — OBl IABIROBETTFii 2720
F L7z HWHEGAEO PR OHM R PIEM DL SICEBR SN2 5 S, BRFTAM O ZEAR M 7 55k Jm 0 2 Hilfic o
WT—PHERIEPTEFE L2 BTFEROEETZE, HRFNz20 - weET > TE2ELERLY 20T, F
W T B EFERPWMATBENTE L, ZO1EMTHSOT SR E2REL, L BBIYICTMRICH»VED
I ot BnET.

THREW AW, BRI TEEL Z EIIMEERHAOMRTH L EIREL TV & E T L kT
FERHERRY & — 1L Tz 812, 4 #1) 7 ® Mario Sanna %25 4#3 %5 GRUPPO OTOLOGICO MUl
RRIBEISIMU T L2, WO TOMFHIRTLA, 2 00FREMICHIN, FhE T2RITHE o M2 3K
TOWMFIZEDL 7O EK LT L. ToEIE, JUHPREEHOMEHEZRICOSML, BENIS HLITHEIC L NI
RN EBZBIMTH LI LTV ET.

W, HARKZRERZLHESEREREICRED, FHA2HNTI2HEIHD T T25, FLEZRITLIL L, Ml
EANDOTHRFER VA WARIBEDOER R EZI) AN S HOOTPMPHZME I cE B oTwnE T

ZIABIE, RoORBRLZEELZERTFME LT, LPHERBERERO -FEZRRAL T T, EMIE 51 RO
XE-15 AL EFOSE MK, BHEBE S520%2HELTEBY, XFE-6 0 HICURRIMNE 2o 72 MEHE
CT i IRET Tl o L EHE OB % 7890, c-VEMP TH M OBME T, o-VEMP Tl O IRIER K & BHAK T 2 580 7.
£) FEBERBUEREOZENICC, XELCEYRET 4A) RPEES RS BB #HN (Plugging
Resurfacing ) # Jif7 L7z, #ifka© HABEE, S2EEIINEL, W%32HE XE+3 7 H) QEREES
WCIHR L7, XAE+3 7 HRED ¢-VEMP, o-VEMP & b IZIRIEIRA & B A2 500, ZBRASMHTE e E 2k L
L, Wite7 A0 XE+7HH) &, FRESBCHEFOHME, HEBK, HARE SMTREORN L& UAHE
WM L7-. MBS CT Tld, LPHEOE T 2T L85 SN Twizas, FHE OB IR R IR L
TWABU RN E 2 b7z, X4E+9 4 H D - VEMP THHIOBEK T & o-VEMP THi Ml DRIFHE K & BT % 720,
HIMOBERAD L IFIERIC K ZIEREBRE R L. BE Mol XE+11 2 HICEG/BT H) IR
FeE A 2P SEAY (Plugging ) #M4T L7z, itk 3 4 H QWM CIIAMTRT O B K - F88 B2 & ofEIRIZEP L
TV, 5HLBHEA T FETDHA.

PE T T, ZBMSEOMEN2# 2, MHEEGREOBSEMN 2 H V225, 2B OIEKICHE ) SRR X 5/
Tz S Sz RS ZBEBERE O P T TP QMBI 721 T% L, ZO¥i# T Plugging ¢ % L E )
Holz0h, BHEBOWEENEE % 2 RNROBETI VDR, SS5ICRWGELRELNETEHIZWZ2E -0
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REEEHBOIXX/N—- 1 EHELT
—HRER - BERIABOBEH EBH—

A HER
FRCRERERIR Y H SR} - 3

[IzUC&IC]

HEFFM T H SIRNER IS B W TEEL 5 E2 5o T E 325 ZoFmIcB v ThMiait - HM bosE
— NDEMD &5 %M T 5 2 LN EEICR > TETWET. FFICHRER - TSR T, JERIK DA &é
PO EMBRRONTEDY, RELVOZTOEMBEVILE > TVELIFFEAT A, ik, REXTHRFME
BRHEHESEM SN, OB TLHEOEEUILD THMI N 2L W T T, L L, &TOHFEMEDUHZRHK
BRATHEERT CTEDLMEGFMEZMY) VETELL)GHE AT AL > TV LRVOPRIBOBIRTT.
[ ¥ ERHCEKE S > D]

COEH)BEFROPTIED N 35, RITHREER-BHZFRAZHEMETD, COBOIFA— ML) EHA
L CVET. M7, I REEGHES L) BETHESRZ—F—T3H ) 7. 15 AAROHEINIIEY
BEETIIEGEL FHAD, ERROFTUFO L) RIERYR— N ORPIIOWTOINEE /722 &A%, RASHRH
glég—r'ﬁ’%ﬂf_ﬁlﬂf\_k loTWwWE T,

(1) HIEDO72DITMMAICRERE PTF LD TIERVAENAMIZ R > TV R EZF AR, FEiIriE L, BHKEC

lo“(ﬂﬂ)\tnﬁ‘ﬁ‘ EDOEHENP WMo 7e e EL V) FEDBH Y, BB RWICHETE/-Z L.
(2) #WiEEE7 4 v T4 Y73 FOREEY K- b LD X ) ITHHEENGEL TV 2002 L, 2HE50THH
ZHATHETOMELSHAUFE L TVLI EEZBESADPLHRATHNAZ &,
[(ERFHMOFRO /-0 CfT% L TE 1=p]

FAZRRI2 L 5, AR THREFR - BRI OBBZFE L I L3222 LW T, VI RAIZEN
NOHFIRIF L > 7 — IR ST 22T £ L7z, BKINIZ A £ X D Luzerner kantonsspital (Thomas
Linder #(4%), /f % 1) 7 @ Gruppo Otologico (Mario Sanna ##%), >KIE® House Ear Clinic, F 7zENTIZ&ET L
KEFH e - BHSERAVEE (B BT EEZ 4 R LI2BWT, WiRER - HERIE OBRIC &5 50 i2H 5
HehF L. ﬁJZ DAV CIRE BRI OME DS, PHFM O AL S FTHBIE/F A TR 2T F@E‘JC:HXD%H
ATVBEZEDLEL, *iﬁﬁﬁ,%kﬁfﬁ%%gﬁﬂ"é ENTELZIEMMTEY)KEP o BT, B oUE
RAHFFWTICEK S 2 L ESTHEANT AL, FEFOREAD A OMEH W OWME 72 2% > Twd EELE T
T (D LAARREMEZ LB THAL TGO H) TEAD ). HVREFIZIZHGTOHS 2w [H
] 28R L, ME3rZeE2BOLAVERVET,

(FAD#ZER U /- HE L BFLF1iT]

HEORERL 7 FAGER 2 28 UE 9. A0, Ard RIS R L 7R 2 00D g, Wk 5 B R 8Eikg o
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In Memory of Professor Naoaki Yanagihara

Naohito Hato
Ehime University

It is with great sadness that I inform you of the death of Dr Naoaki Yanagihara, who died peaceably on December 30,
2020. He has been Professor Emeritus in the Department of Otolaryngology-Head and Neck Surgery of the Ehime Uni-
versity School of Medicine and former President of the Japan Otological Society. Professor Yanagihara demonstrated
considerable insight and was able to refer many students to otolaryngology—head and neck surgery.

Dr. Yanagihara was born in Kochi, Japan on January 6th, 1932. He graduated Kyoto University School of Medicine in
1957, and started his career as an otolaryngologist emulating his father at Kyoto University. Dr. Yanagihara was a great
otologist, however, he studied Laryngology at graduate school in the research on hoarseness and was awarded a PhD in
1963. After that, he went abroad to study the mechanism of hoarseness with Professor Hans von Leden at the University
of California, Los Angeles for two years, and wrote many related treatises. At the same time, he also attended Professor
William House at the House Ear Institute to learn otological surgery. It was at this time that a paradigm change took
place in neuro-otological microsurgery. The 1st International Facial Nerve Symposium was held in Copenhagen in 1964,
and a decision was made that the 2nd symposium would be held in Japan.

Following his return from the US, he became a lecturer at Kyoto University. Although he received the Manuel Garcia
Award from the International Association of Logopedics and Phoniatrics in 1968, he foresaw the development of otolog-
ical microsurgery and changed his field of expertise to otology. After that, he grew actively as an otologist and was a
member of the steering committee of the 2nd International Facial Nerve Symposium held in Osaka in 1970. Dr. Yanagi-
hara has made a name for himself as a Neuro-otologist by performing intact canal wall tympanoplasty for cholesteato-
ma, facial nerve decompression surgery, acoustic neurinoma surgery, and development and practical application of the
world’s first middle ear implant.

Dr. Yanagihara had been contributed to international academic societies, and organized the 2nd International Sym-
posium on Transplants and Implants in Otology in 1991, and the 8th International Facial Nerve Symposium in 1997.
He was also a member of the Politzer Society and Meniere’s Society, etc., and had served on the editorial boards of Oto-
laryngology-Head and Neck Surgery, Skull Base Surgery, and Otology & Neurotology. He was elected to Honorary Mem-
bership of the 141st American Otology Society in 2008. He was also an instructor at the AAO-HNS for over 10 years for
facial palsy and middle ear implant. He was the first Japanese to receive a presidential citation by Professor Richard L.
Goode at the AAO-HNS in Kansas City in 1991. The certificate of commendation states “Professor and Chairman of the
outstanding otolaryngology department, who is internationally known for his many contributions to the field of otology
and laryngology”, and Professor Goode said “Professor Yanagihara is always pleasant and possesses tremendous energy;
he is one of the most respected Japanese otologists, and whenever I think I've done a lot, I re-read his curriculum vitae
to remind me that I should work harder.”

In 2015, Dr. Yanagihara was awarded the Order of the Sacred Treasure for his contribution to Otology and Neu-
ro-otology, medical education and leadership development. He has trained many otorhinolaryngologists and produced
seven professors in Ehime while providing advanced medical care in general otorhinolaryngology to the citizens of the
prefecture. He hated the halfhearted and was serious about his work and hobbies such as golf and flute. Without belit-
tling others, he respected and maintained the suggestions and opinions of young physicians, including my own. I believe
its many accomplishments will be etched in the history of otology forever. As a clinician, researcher and educator, I have
no doubt that he has left no regrets in his life. I would like to congratulate Dr. Naoaki Yanagihara for his glamorous and
brilliant life, appreciate the teacher’s contribution and instruction and pray that the soul rest in peace cordially.
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Professor Chong Sun KIM, his life and passion for otology

Ja-Won KOO
Department of Otolaryngology, Seoul National University College of Medicine

2019 Dec 29, 11:09, the world of otology, neuro-otology and skull base surgery has lost one of its most influential and
productive otologist, a teacher, the founder of the Korean Otological Society, and the leader of Korean Society of Otorhi-
nolaryngology and Korean Skull Base Society.

Professor Chong Sun KIM was born in 1942 and grew up in Seoul. After he graduated Seoul National University and
finished resident training in Seoul National University Hospital, he started his carrier as a teacher in Seoul National
University. Not only his early international mentors include Dr Michael Paparella and Professor Ugo Fisch, he liked
learning from everyone, sharing most updated knowledge and information what he knew and experience, and making
new friends.

Though his prospective way of thinking and passion for otology, Professor Kim built a national and international rep-
utation and was a frequent contributor to academic meetings in the world. He published his work widely in peer re-
viewed journals and was particularly passionate in cochlear implant and otologic surgery. His leadership and friendship
enabled him to host 7" Korea-Japan Joint Meeting (1998), 2" APSCI (1998), Politzer Society meeting (2005), CORLAS
meeting (2007), IFOS meeting (2013), and a big success.

He enjoyed waking up in the morning and always had a plan even after retirement. He continued to work in the same
pace as he was being before retirement in Seoul National University Bundang Hospital for 5 years and then in Soree ear
clinic. Those twinkling eyes and mischievous, impish grin were part of his charisma.

We shall all miss him dearly.
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Development of the New concept Tympanoplasty with regeneration
of the tympanic membrane
Theme: Middle Ear, Inner Ear, Temporal Bone, and Skull base
surgery, Regenerative Medicine in the field of head and neck

Shin-ichi Kanemaru
Kitano Hospital/Foundation for Biomedical Research and Innovation at Kobe

Introduction

Acute small perforations of the TM usually heal spontaneously. Therefore, the potential exists for even large chronic TM perfo-
rations to regenerate if given an adequate arrangement of scaffolding and growth factors to support the regenerative process. Re-
cent progress in regenerative medicine has provided various scaffolds and growth factors that make it possible to accelerate this
type of tissue repair. Applying the principles of modern tissue engineering, we developed a novel therapy for large or total TM per-
forations without the need for conventional surgical treatment.

The advantages of this regenerative treatment are easy, cost-effective, and minimally invasive for outpatients. Moreover, almost
normal TM can be regenerated, and hearing improves up to negligible Air-bone gap levels.

This regenerative treatment for the TM perforation was approved in November 2019 by the National Health Insurance in
Japan. Before the approval, Retympa® (Norvel Pharma Inc., Tokyo, Japan), as a specialized medicine for TM perforation,
received pharmaceutical approval in Japan.

Treatment Strategy

TM regenerative therapy is based on the concept of in situ tissue engineering. The tissue engineering elements used are endoge-
nous tissue stem or pro%:nitor cells, a gelatin sponge as a scaffold, and Trafermin (basic fibroblast growth factor [bFGF]) as a re%—
ulatory factor. Retympa® is composed of a solution, Trafermin, and a gelatin sponge. In addition, we use fibrin glue (Beriplast”;
CSL Behring K.K., Tokyo, Japan) to prepare a favorable regeneration environment to prevent drying. We do not transplant cells in
this environment. Instead, the edge of the TM perforation is converted into an open wound that activates dormant endogenous
tissue stem or progenitor cells.

Present Indications for TM Regeneration

Only 20%-30% of patients with perforations met the eligibility criteria for TM regeneration. Finding ways to increase the num-
ber of eligible patients in the future is thus essential. The exclusion criteria for receiving TM regenerative therapy (shown below)
are based on the results of previous clinical studies:

1. The patient has an active infection or inflammation in the tympanic cavity or the external auditory canal and otorrhea.
2.The TM, tympanic cavity, and external auditory canal are not dry, or advanced calcification is observed in the residual TM.
3. High-resolution computed tomography of the temporal bone shows a soft tissue shadow in the tympanic or mastoid cavities.
4. The patient has a history of middle-ear surgery, such as a tympanoplasty or myringoplasty.
5.The TM perforation was caused by radiation or burns.
6. The normal structure of the middle ear is lost, including loss of the TM ring and fusion of the residual TM.
7.The edge of the perforation cannot be directly observed using microscopy or endoscopy because of a narrow external auditory
canal.
Expansion of criteria

These criteria can be divided into three categories. Criteria 1, 2, and 3 represent a poor regeneration environment; criteria 4, 5,
and 6 represent a partial or total lack of tissue stem cells/progenitor cells supporting tympanic membrane regeneration; and crite-
rion 7 represents a condition where the entire circumferential edge of the perforation cannot be transformed into an open wound
because of the narrow external auditory canal.

Among the exclusion criteria, a lack of tissue stem cells/progenitor cells presents the most difficulties for regeneration, and
co-transplantation of cells with the scaffold is the only viable regeneration method. For criteria 1, 2, and 3, tympanic membrane
regeneration can be performed if the regeneration environment is improved. In cases, the inside of the ear is wet during the inac-
tive phase of chronic otitis media, the tympanic cavity is washed repeatedly, mucus in the tympanic cavity is completely removed
with a swab, and the patient continues with TM regenerative therapy. This method resulted in a tympanic membrane regeneration
rate of 70—80% in our patients.

For criterion 7, where the perforation edge cannot be directly observed by microscopy because of a narrow external auditory ca-
nal, tympanic membrane regeneration can be performed endoscopically if an endoscope can be used to observe the entire tympan-
ic membrane and perform the treatment. If observation and treatment are still difficult, tympanic membrane regeneration may be
performed after expanding the external auditory canal. The detached soft tissue of the external auditory canal is replaced, and
bFGF-impregnated gelatin sponge pieces used for tympanic membrane regeneration are placed around the exposed bone and
fixed with fibrin glue. By this procedure, the soft tissue of the external auditory canal can be regenerated. All these solutions are
more straightforward than those for criteria 4, 5, and 6. Where a soft tissue shadow is present in the tympanic or mastoid cavity
(criterion 3), such lesions usually need to be removed by opening and drilling the bone using a procedure such as tympanomas-
toidectomy. In conditions corresponding to criterion 6, a significant loss of middle-ear structure and large displacement of the
residual tympanic membrane due to adhesive otitis media make regeneration very difficult.

For patients with advanced calcification or ectopic ossification in the residual tympanic membrane or epithelial invasion
(cholesteatoma) into the back of the tympanic membrane, all the residual tympanic membrane is removed before regeneration.

For patients with a lesion in the tympanic cavity, mainly cholesteatoma or tumor confined to the tympanic cavity, the
cholesteatoma or tumor is removed before starting membrane regeneration. As a result, the membrane regeneration rate is
very high among patients with these conditions, 95% or higher in our patients.

In this session, the New concept of Tympanoplasty based on the above strategy will be introduced.
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Drug development for genetic hearing loss

Choi Jae Young
Yonsei University, Severance Hospital Korea

Genetic Hearing loss is the most common form of congenital disease in humans and affects more than 1% of new born
infants. However, no drug has been approved by the Food and Drug Administration yet, and treatment mostly relies on
devices such as hearing aids and cochlear implants. Recently, more than 100 cause have been revealed for cause of con-
genital hearing loss. i. This understanding of the exact role of genetic defects has revealed new targets for pharmacologi-
cal treatment of the disease. Now, we have developed drug candidate for genetic hearing loss such as SLC26A4 and
KCNQ4 mutations using High through-put chemical screening system.

Pendrin is encoded by SLC26A4 and acts as an anion exchanger in various tissues. Mutations in SLC26A4 cause Pen-
dred syndrome or DFNB4, which is the most common cause of pre-lingual hearing. The SLC26A4 mutations such as p.
H723R produce aberrant pendrin proteins that have folding defects and retained within the ER, and cannot reach the
plasma membrane. We developed pendrin correcto, which can retain the anion channel activity of mutant pendrin. Mu-
tation of KCNQ4 cause autosomal dominant hearing loss (DFNA2) by affecting the function of Kir7.4. We also developed
Kir7.4 specific activator which can delay the progressive hearing loss in DFNA2 mouse model.

After validation of the effect of these drugs in vivo system, they can be applied for the treatment of hearing loss in pa-
tients with SLC26A4 mutations.
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Intractable otitis media- Eosinophilic otitis media (EOM) and Otitis
media with ANCA-associated vasculitis (OMAAV) - pathogenesis,
clinical features and management

Naohiro Yoshida
Dept. of Otolaryngology Head and Neck Surgery, Jichi Medical University Saitama Medical Center

Antibiotics for the pathogenic bacteria or ventilation tube insertion for eustachian tube dysfunction are widely used
for the therapy options of otitis media. Some otitis media are resistant for these therapies, causing the persistent ear
discharge, ear pain, sensorineural hearing loss and other cranial nerve symptoms. Intractable otitis media includes
following pathogenesis, such as an otitis media caused by antibiotics resistant pathogenic bacteria i.e. Pseudomonas
aeruginosa, Methicillin-resistant Staphylococcus aureus (MRSA), tuberculosis, neoplasm, cholesterol granuloma,
malignant osteomyelitis, eosinophilic otitis media (EOM) and recently proposed Otitis media with ANCA-associated
vasculitis (OMAAV).

Eosinophilic otitis media (EOM) is characterized by the presence of a highly viscous yellow effusion containing eosin-
ophils. The diagnostic criteria of EOM established by the EOM study group in 2011 are as follows; Major criterion: otitis
media with effusion or chronic otitis media with eosinophil-dominant effusion. Minor criteria: 1) highly viscous middle
ear effusion; 2) resistance to conventional treatment for otitis media; 3) association with bronchial asthma; 4) associa-
tion with nasal polyposis. Definitive cases are defined as positive for the major criterion plus two or more of the minor
criteria (Iino et al. 2011). EOM is an intractable and persistent disease, and it also presents a high risk for development
of severe hearing loss. The immunohistological studies have shown the active inflammation with production of various
cytokines and chemokines that induce migration of eosinophils in the middle ear mucosa. Many IgE-immunopositive
cells were found in the middle ear mucosa, and IgE levels in middle ear effusion are significantly higher in EOM patients
than those in control patients with common otitis media with effusion. The presence of high-level IgE may exacerbate
eosinophilic inflammation in the middle ear. The coincidence of the bronchial asthma, eosinophilic chronic rhinosinus-
itis and patulous eustachian tube in patients with EOM has been reported. Addition to the instillation of steroid to the
middle ear or systemic administration of steroid, the monoclonal antibody for IgE, IL-5, receptors of IL-5, IL-4 etc. are
newly therapeutic options for EOM.

Antineutrophil cytoplasmic antibody (ANCA) has been recognized as the antibody against neutrophil and monocyte
lysosomal enzymes, in particular myeloperoxidase (MPO) and proteinase 3 (PR3). ANCA-associated vasculitis (AAV) is
histologically characterized by systemic necrotizing vasculitis and remains a significant cause of fatal disease despite
progress in immunosuppressive therapy. In small vessels, AAV comprises granulomatosis with polyangiitis (GPA), mi-
croscopic polyangiitis (MPA) and eosinophilic granulomatosis polyangiitis (EGPA). Systemic AAV presents otologic
symptoms in 19-61% of cases during its clinical course, whereas, less common localized AAV presents only otologic
symptoms such as otitis media and hearing loss, aural fullness, tinnitus and vertigo, initially. Hearing loss has been re-
ported in the clinical course of AAV, but only recently as an early-stage symptom. The concept and diagnosis criteria of
otitis media with AAV (OMAAV) has been proposed recently (Harabuchi et al. 2016). The typical clinical features are as
follows: (1) intractable otitis media with effusion or granulation, which did not respond to antibiotics and insertion of
tympanic ventilation tubes; (2) most cases of gradual hearing loss due to effusion and granulation in the middle ear were
followed by sudden progressive hearing loss over less than 2 months; (3) mostly MPO- or PR3-ANCA positive; and (4)
occasionally accompanied by facial palsy and hypertrophic pachymeningitis. In cases of etiology unknown intractable
otitis media, the symptoms often indicate OMAAV. Diagnosis in early stage and immunosuppression therapy has been
reported to lead better hearing outcome and prognosis.

In this session, the current understanding of the pathogenesis, clinical features and management of intractable otitis
media especially EOM and OMAAYV will be discussed.
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State of the art in intractable otitis media

Moo Kyun Park
Department of Otorhinolaryngology-Head and Neck Surgery, Seoul National University College of Medicine

Until now, the management of refractory and intractable otitis media is a challenging problem for even experienced
physicians. Causes of intractable otitis media include the eosinophilic otitis media, otitis media after radiation therapy,
otitis media with refractory E-tube dysfunction, Wegener’s granulomatosis, undiagnosed tuberculosis, and systemic dis-
eases affecting the middle ear. E-tube dysfunction is closely related to developing otitis media. Air pollution is a growing
problem in East Asia and can be a potential cause of otitis media. Careful history taking and systemic physical examina-
tion are essential for the proper diagnosis and treatment. A new laboratory test, imaging modality, and genetic analysis
could give additional information about the pathogenesis in the middle ear and e-tube. Medical treatment for the eosin-
ophilic otitis media includes the steroid, anti-IgE monoclonal antibody, and anti-IL5 receptor monoclonal antibody.
Novel biologics, microbiome, and precision medicine using gene therapy are under investigation. Generally, surgical
treatment is not a primary modality, but implantable devices could be beneficial for hearing in controlled or uncon-
trolled patients. The causes and pathogenesis of intractable otitis media in East Asia differ from the other countries.
Japan-Korea otologists have made an effort to solve the challenging problem in the middle ear. They will continue the
endeavor with the communication.
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