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Focal Degeneration of Vestibular Neuroepithelium in the Cristae
Ampullares of Three Human Subjects

*iTadao Okayasu, *Jennifer T. O'Malley, and *{Joseph B. Nadol. Jr

*OQtopathology Laboratory, Department of Otolaryngology, Massachusetts Eve and Ear Infirmary,; and
fDepartment of Otolaryngology, Harvard Medical School, Boston, Massachusetts

Background: We report a unique pattem of focal degenera-
tion of the neuroepithelium of cristae ampullares, thick
subepithelial extracellular deposits, and neural degeneration
in three humans,

Objective: To characterize the pattern of vestibular degener-
ation and measure the thickness of subepithelial deposits in
these three cases and controls.

Methods: The subepithelial deposits of vestibular end organs
in three subject cases and controls were studied using
hematoxylin and eosin, periotic acid-Schiff, Gomori tri-
chrome staining, and immunostaining for antincurofilament,
antimyosin Vlla, and anticollagen 4al. The thickness of
deposit as measured by light microscopy was compared with
that of control groups (age-matched controls, patients with
unilateral Meniére's disease, vestibular neuritis, cupulolithia-
sis, severe nonfocal degeneration of the vestibular neuroe-
pithelium, and Alport syndrome). The correlation of
thickness of deposits with age from 0 to 100 years was also
investigated.

Results: Focal loss of hair cells in the neuroepithelium, thick
subepithelial deposits, and degeneration of subepithelial
dendrites and Scarpa’s ganglion were found in all three
cristac of three subject cases. Immunostaining demonstrated
a decrease of afferent neural fibers in the cristac and focal
fragmentation of the basement membrane adjacent to the
deposits. The thickness of the subepithelial deposits in three
cristac of three subject cases was significantly greater than
that of all controls. In the three cristae of normal controls,
the thickness of deposits demonstrated a positive cormrelation
with age.

Conclusion: Although both age and degeneration of the
vestibular neuroepithelium may be associated with the
thickness of the subepithelial deposits, in this unique
pattern of degeneration, the thickness of the subepithelial
deposits was significantly greater than that in all con-
trols. Key Words: Crista ampullaris—Human temporal
bone—Vestibular neuroepithelial degeneration.

Orol Neurotol 39:¢1100-e1110, 2018.
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Differentiation of embryonic stem cells into inner ear vestibular hair cells 7))
using vestibular cell derived-conditioned medium e

Masaharu Sakagami™”, Yukiteru Ouji™", Norikazu Kawai”, Masayasu Misu”,
Masahide Yoshikawa™**, Tadashi Kitahara®

" Department of Otolaryngology - Head and Neck Surgery, Nara Medical University, Kashihara, Nara, Japan
® Department of Pathogen. Infection and Immunity, Nara Medical University. Kashihara, Nara, Japan

ARTICLE INFO ABSTRACT

Keywards: Vestibular hair cells (V-HCs) in the inner ear have important roles and various functions. When V-HCs are
Embryonic stem cells damaged, crippling symptoms, such as vertigo, visual field oscillation, and imbalance, are often seen. Recently,
Vestibular several studies have reported differentiation of embryonic stem (ES) cells, as pluripolent stem cells, o HCs,
Iner ear though a method for producing V-HCs has yet to be established. In the present study, we used vestibular cell
gﬁ_f;‘jﬁau“n conditioned medium (V-CM) and effectively induced ES cells to differentiate into V-HCs. Expressions of V-HC-

Coinditiosiad maais related markers (Math1, Myosin6, Brn3c, Dnah5) were significantly increased in ES cells cultured in V-CM for 2
weeks, while those were not observed in ES cells cultured without V-CM. On the other hand, the cochlear HC-
related marker Lmod3 was either not detected or detected only faintly in those cells when cultured in V-CM. Our
results demonstrate that V.-CM has an abllity to specifically induce differentiation of ES cells into V-HCs.

:@tU\%ﬂt%mEﬁwﬁﬁwi%WHﬁiﬁ%wﬁ%ﬁ%iénibtoWHE%@Mimwﬂﬁ%
AR AEHORNERE. BEBORIEY/N\EYT— 3 UHAEHULRWES. KREEE UTORKF
Q\HEEEE@#AI%E%%@%%E%%ﬁ##Diﬁotm5:t?\$ﬁ%@ﬁ$mEM§m%

O—EBEH->TWS, EERANBREEZAFI, ARZBMRLLFET & LIS EMEEANDOMET
Ot ABRICERRKZRY —RATHOH. BEERICSWTRMARBEZzBEAMEICA\WS5HE. BRtoY
27 %z[E L DD, BYIGMEICHMEFEET Z2HENHDFT, INETOMRTIE. AEFEMEADS
BICIESRERFEOFTERTFHIRICRZEEZISNTEFR Ui, SEIDHETIE. YUADORE KD EEL
feRIEERREROBE EEZAWS Z & T, ESilildz NERIES EMiERERANSENICOLdT 28k

HIRELE Lo OpenAccessTIT DT, THHRAICSEBEWZREITNIEFEWTT,

©Department of Otolaryngology - Head and Neck Surgery, Nara Medical University



(=
é%l%fﬁ]} Department of Otolaryngology-Head and Neck Surgery,
B ‘*_*:M/f/—‘- Nara Medical University

2

&

2019/07/03 17:19

(3F)
19:30~ ESEAS
20:00~ ZRFHS

ﬂ TEL : PR3435

&

i

4 \

W =
Ad )

i } Department of Otolaryngology-

Head and Neck Surgery,

vz Nara Medical Universit
N Memca, ué"‘f i

AN

AEEDABFBAS%E2019F7H19HEEH1930NSERICEWVWTHEWLE T, WRIFVEFEE -
EFEEB>THEDFITH, BRPEFEEPRREAEEREGER C—EICEBSTEVWEEZITVWSELERHKRER
WTT, SMFLOAIZEERER (R#§3435) H U IFBYDILTEF COERWLETNIEEWTT,

©Department of Otolaryngology - Head and Neck Surgery, Nara Medical University



e

N

|
A

A=
agv
25}

3 » Department of Otolaryngology-Head and Neck Surgery,
> //‘- Nara Medical University

\~

2019/07/05 17:17

AH. E20RECERBARSD. BERDAFRIRSERSBRECHESINE Uk, URILSIFANGE
BIDVEEZITL. ,ﬂﬁﬁn%@jtﬁ)ixq—gﬁ'*l—?ﬁﬁnﬂ/ZTAﬁIJEJZEIK/XTL\ﬂf?ﬁ’ﬁEﬂszﬁ/E%ﬁ&b\
RREBIBWVWEUTc, MBGERRESEIRRERTHRAKEL., mRICWED XUk, REBATOMRE. K
FICMIT T ER/EZIT>TENET,

©Department of Otolaryngology - Head and Neck Surgery, Nara Medical University



g

A —
{i@} Department of Otolaryngology-Head and Neck Surgery,

N Nara Medical University
k*e., »j ‘

2019/07/05 19:47

y

NN

'lj||

'lllh Wi

BERMAKE - EEBARZOILRETT, KEFRIFEFIOSEEGERY 7Y - HEWRIE THFVKENY
7= ORFETUZ, HFVERICHEDLTDOTIN, FILLWFA T 7HERD ANSHERELTWE
o HEWEVI—TRE. BHERBVEHLEDZVWNEY VXA, BPPVICRT 2 THFEVHERTY ML
2y EXAZI-IVRICET 2 THREMEEE T3, WINEIKEE ERBREREDIZNRE, —ED T
OEXCKEZELTWSEZETY, IAXTICIIEAAIRED I ETIDT, BV YA LTER
HEULTWEZWEBWET, ZLEVWEHMNREZSTIN, FABEBICKZDITT. BLWEXRZHKESL
<rEEW,

©Department of Otolaryngology - Head and Neck Surgery, Nara Medical University



e
é%l-‘(ﬁﬁ]} Department of Otolaryngology-Head and Neck Surgery,

w Nara Medical University

2019/07/05 20:25
? frontiers ORIGINAL RESEARCH
in Neurology B ranbis
®
Three-Dimensional Magnetic
Resonance Imaging Reveals the
Relationship Between the Control of
Vertigo and Decreases in
Endolymphatic Hydrops After
Endolymphatic Sac Drainage With
Steroids for Meniere’s Disease
Taeko Ito™, Hiroshi Inui*?, Toshiteru Miyasaka®, Tomoyuki Shiozaki®, Shohei Matsuyama’,
OPEN ACCESS Toshiaki Yamanaka', Kimihiko Kichikawa?®, Noriaki Takeda* and Tadashi Kitahara'

) Department of Otolaryngology- Head and Neck Surgery, Nara Medical Unwversity, Kashihara, Japan, Inu ENT Clinic,
Edited by: Sakurai, Japan, * Dapartment of Radiology, Nara Medical Unwersity, Kashihara, Japan, ' Department of Otolaryngology,

Toshihisa Murofushi, University of Tokushima School of Medicine, Tokushima, Japan
Tetkyo University, Japan
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Relationship between changes in hearing function and volumes of
endolymphatic hydrops after endolymphatic sac drainage

Taeko Ito?, Hiroshi Inui®®, Toshiteru MiyasakaS, Tomoyuki Shiozaki?, Hiroto Fujita, Toshiaki Yamanaka®,
Kimihiko Kichikawa“ and Tadashi Kitahara®

2Department of Otolaryngology — Head and Neck Surgery, Nara Medical University, Kashihara, Japan; ®Inui ENT Clinic, Sakurai, Japan;
“Department of Radiology, Nara Medical University, Kashihara, Japan

ABSTRACT ARTICLE HISTORY
Background: Endolymphatic sac drainage (ELSD) may have a positive effect on endolymphatic Received 19 March 2019
hydrops (EH) and may help to preserve inner ear function. However, the relationship between changes ~ Revised 6 May 2019
in EH volumes and hearing function after ELSD has not been described. Accepted 17 May 2019
Objectives: We aimed to reveal the factors related to changes in hearing and EH following ELSD.
Material and Methods: Twenty-one patients who received ELSD were enrolled. Pure tone audiometry Mariers's ti )

¢ s B 2 IR T niere’s disease;
and 3-T magnetic resonance imaging (MRI) 4 h after intravenous injection of gadolinium enhancement endolymphatic hydrops; sac
were performed just before surgery and 2 years later. To characterize the endolymphatic space (ELS),  sygery; hearing
we measured the volume of the total fluid (TFS) and ELS and calculated the ratio of ELS to TFS function: MRI
(ELS ratio).
Results: The ELS ratio of the patients who showed hearing improvement was 18.5+ 11.4% before sur-
gery and 23.9 +14.3% after. For those with no change, it was 29.7 + 10.8% before and 29.4 + 9.5% after,
and in patients with worsened hearing function it was 22.7 £7.5% before and 27.2+ 13.4% after.
Conclusion: We found no correlation between the changes in hearing function and the volume of EH
after ELSD.
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ONCOLOGY REPORTS

Resveratrol-induced REG III expression enhances chemo- and
radiosensitivity in head and neck cancer in xenograft mice
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Head-Up Sleep May Cure Patients With Intractable Benign
Paroxysmal Positional Vertigo: A six-Month Randomized Trial

Akira Horinaka; Tadashi Kitahara, MD, PhD ©; Tomoyuki Shiozaki; Taeko Ito =

’; Yoshiro Wada;

Toshiaki Yamanaka; Kazuhiko Nario

otoliths from entering the semicircular canals.

canals,
Level of Evidence: 1b

Objectives: The aim of the present study was to assess head-position management for intractable idiopathic benign par-
oxysmal positional vertigo (BPPV) when lying down. We hypothesized that head-up sleep (HUS) could prevent free-floating

Study Design: A prospective two-arm multicenter randomized controlled trial.

Methods: BPPV was diagnosed in 611 patients (611/1,520; 40.2%) according to the 2015 diagnostic guidelines issued by
the International Classification of Vestibular Disorders. Among them, 201 patients were intractable (201/611; 32.9%), 88 of
whom were idiopathic and subsequently enrolled in the study. Patients randomly received intervention with HUS at greater
than 45° (n = 44) or head-down sleep (HDS; n = 44) when lying down. Before treatment, they completed several examinations,
including subjective visual vertical (SVV). The specific diagnoses for the 88 patients with BPPV included horizontal type cupula
(n = 40), horizontal type canal (n = 13), posterior type (n = 26), and probable and /or atypical BPPV (n = 9).

Results: Patient backgrounds did not differ significantly between the HUS and HDS groups. Visual analog scale (VAS)
scores of vertiginous sensation were significantly lower in the HUS group than in the HDS group at both the third month and
sixth month post-treatment. Positional/positioning nystagmus observed just before treatment disappeared significantly more
often in the HUS group than in the HDS group until the sixth post-treatment month. Further, especially in HUS group, VAS
scores in SVV— group (n = 24) were significantly lower than those in the SVV+ group (n = 20) sixth month post-treatment.

Conclusions: Controlling free-floating otoliths is not easy due to aging of the otolith organs. Repeatedly returning the
endless free-floating debris from the canals to the utricle through physical means is not a good strategy. Therefore, HUS when
lying down at home could be recommended as an initial treatment for patients with intractable idiopathic BPPV.

Key Words: Intractable idiopathic BPPV, subjective visual vertical, head-up pillows, free-floating otolith, semicircular
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A new immunohistochemical method to evaluate the development of vestibular
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Abstract When vestibular fy i lost, bul ¥ th wmhlorllvl‘aqummn
of body balance. For the study of bular dysh and bul

or chemical laby rinth v has been perf mvmmmndm;luﬂwm-mdv,
we performed chemical labyrinthectomy using arsanilic acid in mice and investigated the time course
of vestibular compensation through behavioral ob ions and histological studies. The surgical
procedures required only paracentesis and storage of 50 ul. of p-arsanilic acid sodium salt solution
in the tympanic cavity for 5 min. From behavioral observations, vestibular functions were worst
at 2 days and recovered by 7 days after surgery. Sp PP d at 1 day after
sungery with arsanilic acid and dh-ypt.\n:d by 2days "ml)losul smdm rnevealed specific damage
to the ibul d Inthe ip | spinal vestibular nucleus, the medial vestibular nucleus,
mdhmhmalpmpo:nmh\wmﬂlnuchusa b ial number of c-Fos ctive
cells appearcd by 1 day after surgery with ananilic acid, with a maximum increase in number by
2 days and complete disappearance by 7 days. Taken together, these findings indicate that chemical
laby rinthectomy with ansanilic acid and the subsequent cbservation of vestibular compensation is a
useful strategy for elucidation of the molecular mechanisms underly ing vestibular pathophysiologies.
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