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SATURDAY, May 3, 2003

REGISTRATION - 7:00 am
BUSINESS MEETING — 7:00 am
ROOM: Delta Ballroom B
(Restricted to Members)

Minutes of the: Annual Meeting 2002
Introduction of New Members
Election of Nominating Committee
Report of the Secretary-Treasurer
Report of the Editor-Librarian
SCIENTIFIC PROGRAM — 7:30 am
ROOM: Delta BallroomB -

(Open to Non-Members)

*Speaker

7:30 am Remarks by the President
Horst R. Konrad, MD*

7:45 am Introduction of the Guest of Honor
James F. Battey, Jr., MD, PhD

7:50 am Presidential Citation
Maureen T. Hannley, PhD

Audiiory Basic Science Topics

1.

7:55 am Audiological and Clinical Outcomes
in Auditory Neuropathy
Colm Madden, MB, FRCSI
Mark Boston, MD*
John Greinwald, MD
Daniel Choo, MD

2. 8:05am Spiral Ligament and Stria Vascularis

3.

Changes in Cochlear Otosclerosis:
Effects on Hearing Level

Joni K. Doherty, MD, PhD*

Fred H. Linthicum, Jr., MD

8:15 am Caspase Inhibition Prevents Apoptosis of
‘Trophic Factor Deprived Auditory
Neurons :
Francois Lallemend, BS, Syed Ahsan, MD
Adrian A Eshraghi, MD, Marek Polak, PhD
Brigitte Malgrange, PhD
Philippe P Lefebvre, MD, PhD
Fred F Telischi, MEE, MD .
Thomas J Balkany, MD
Thomas R Van De Water, PhD*
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8:25 am

8:35am

8:45 am

9:30 am

9:45 am

Sound Evoked Motion of the Ossicles in
the Guinea Pig Middle Ear

Manoj Kumar, MS, FRCS*

Wei Dong, PhD

Nigel Cooper, PhD

DISCUSSION

" Panel- Noise-Induced HearingLoss:

Current Status and New Directions
Moderator:, Leonard P. Rybak, MD, PhD
Panelists:

Kathleen Campbell, PhD

Robert A. Dobie, MD

Richard D. Kopke, MD

Brenda L. Lonsbury-Martin, PhD

DISCUSSION

INTERMISSION—Break with Exhibitors

i . .
Autoimmune Inner Ear Disease

"5,

10:15 am

10:25 am

10:35 am

10:45 am

Kinetics of Round Window Permeability
Douglas E. Mattox, MD*

Don R. Christian, MD

Jake A. Gilbert, BA

Girlandia Goepfert, MD

Henry F. Edelhauser, PhD

Intratympanic Gentamicin Therapy for
Meniere's Disease: A Meta-Analysis
Stanley H. Chia, MD¥

John P. Anderson, PhD

Jeffrey P. Harris, MD, PhD

Randomized Trial of Methotrexate for
Autoimmune Inner Ear Disease
Jeffrey P. Harris, MD, PhD*

M. Jennifer Derebery, MD

Mark A. Espeland, PhD

Bruce J. Gantz, MD

A. Julianna Gulya, MD

Michael Weisman, MD

for the ATIED Study Group

Hearing Loss as an Early Manifestation
and Indicator of Exacerbation in
Wegener’s Granulomatosis

Mark S. Driver, MD*

Sivasanker Bakthavachalam

Jeffrey H. Spiegel, MD

Clarke Cox, PhD

Kenneth M. Grundfast, MD

Peter A. Merkel, MD, MPH



10:55 am

DISCUSSION

Surgical Treatment of Conductive Hearing Loss

9.

10.

11.

12.

13.

11:05 am

11:15 am

11:25 am

11:35 am

11:45 am

11:55 am

12:15 pm

A Comparison of Ossiculoplasty
with Stapes to Malleus and Stapes
to Eardrum Prostheses

Manohar Bance MB, MSc, FRCSC*
David P. Morris MBBS, FRCS
Rene G. van Wijhe BSc, M.Eng
Rachael Smith MD

Hearing Outcome of Laser Stapedotomy
Minus Prosthesis (STAMP) Versus
Conventional Laser Stapedotomy
Herbert Silverstein, MD

Karen K. Hoffmann, MD*

Lance E. Jackson, MD

Jack H. Thompson, Jr., PhD, PA-C

Joshua P. Sleeper, BA

Partial Promontory Technique in
Stapedotomy Cases with Narrow Niche
Michelle M. Inserra, MD*

Patricia J. Yoon, MD

Theodore P. Mason, MD

Joseph B. Roberson, MD

A New Approach for Malleus/Incus
Fixation: No Prosthesis Necessary
Michael D. Seidman, MD*

Seilesh Babu, MD

Trans Facial Recess Ossicular Chain
Reconstruction: Surgical Technique
and Early Results

Nikolas H. Blevins, MD*

DISCUSSION
Group Photograph
Members of AQS

Location to be Announced

Lunch with Exhibitors



Sunday, May 4, 2003
REGISTRATION — 12:00 Noon

BUSINESS MEETING — 12:30 pm
ROOM: Delta Ballroom D
(Restricted to Members)

REPORT OF THE -

Board of Trustees of the Research Fund -
American Board of Otolaryngology

Award of Merit Committee

American College of Surgeons

American Academy of Otolaryngology-Head and
Neck Surgery

moow»

Report of the Audit Committee

Report of the Membership Development Committee
Report of the Nominating Committee

Unfinished Business

New Business

SCIENTIFIC PROGRAM — 1:00 pm
ROOM: Delta Ballroom D"

(Open to Non-Members)

*Speaker

Superior Canal Dehiscence

14. 1:00 pm Investigations of the Effect of Superior
Semicircular Canal Dehiscence on
Hearing Mechanisms
John . Rosowski PhD*
Jocelyn E. Songer MS
Heidi H. Nakajima MD, PhD
Kelly M. Brinsko BS
Saumil N, Merchant MD

15. 1:10pm Superior Semicircular Canal Dehiscence
Presenting as "Conductive" Hearing Loss
Without Vertigo
Anthony A. Mikulec, MD*

Mitchell J. Ramsey MD
Michael J. McKenna MD
Joseph B. Nadol, Jr., MD
Steven D. Rauch, MD
John J. Rosowski PhD
Hugh D. Curtin, MD
Saumil N. Merchant MD



16.

1:20 pm

1:30 pm

1:40 pm

2:30 pm

2:45 pm

Long Term Results of Mastoid
Obliteration with Bone Cements
Jennifer L. Maw, MD*

DISCUSSION

Vestibular Panel

Moderator: Phillip A. Wackym, MD
Topics and Panelists

Use of Intratympanic Steroids
Lloyd B. Minor, MD

Use of Intratympanic Gentamicin
John P. Carey, MD

Differentiating Meniere’s Disease from
Superior Semicircular Canal Dehiscence
Phillip A. Wackym, MD

Vestibular Rehabilitation
Neil T. Shepard, PhD

DISCUSSION

INTERMISSION—Break with Exhibitors

Cochlear Implants

17. 3:15pm

18.

19.

3:25pm

3:35 pm

Central Auditory System Development
and Plasticity in Children with Cochlear
Implants Who are Implanted Later in
Childhood

Anu Sharma, PhD*

M. F. Dorman, PhD

N. Wendell Todd, MD

Jolie Fainberg, MS

Phillip Gilley, MS

Kathryn Martin, MS

Anthony Spahr, MS

Language and Speech Development in
Deaf Children and Infants Following
Cochlear Implantation

Richard T. Miyamoto, MD*

Derek M. Houston, PhD

Karen Iler Kirk, PhD

Amy E. Perdew, MS

Mario A. Svirsky, PhD

Optimizing Cochlear Implant Efficiency
with Modiolus-Based Return Electrode
Steven Y. Ho, MD*

Richard J. Wiet, MD

Claus-Peter Richter, MD



20.

21

22,

23.

24.

3:45pm

3:55pm

4:05 pm

4:15 pm

4:25 pm

4:35 pm

4:45 pm

4:55pm

Meningitis in Cochlear Implant
Recipients: The North American
Experience

Noel L. Cohen, MD*

J. Thomas Roland, Jr., MD

DISCUSSION

Neonatal Middle Ear Effusion and
Chronic Otitis Media with Effusion
Karen Jo Doyle, MD, PhD*

Ying Yee Kong, MA

Patricia Dallaire, MA

Karen Strobel, MA

Mark Ray, MD

Hearing Preservation Rates During
Vestibular Schwannoma Resection:
Retrosigmoid Approach and Direct
Cochlear Nerve Monitoring
Christopher J. Danner, MD*

Roberto A. Cueva, MD

Comparison of Vestibular Nerve Afferent
and Eye Movement Responses to Galvanic
and Rotational Stimuli .
Charley C. Della Santina, PhD, MD*
Timothy E. Hullar, MD

John P. Carey, MD

Americo A. Migliaccio, PhD

Lloyd B. Minor, MD

Benign Paroxysmal Positional Nystagmus
in Patients Receiving Ototoxic
Medications

F. O. Black, MD*

S. C. Pesznecker, RN

Valerie Stallings

DISCUSSION

Introduction of New President
Jeffrey P. Harris, MD, PhD
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1.

" Audiological and Clinical Outcomes
in Auditory Neuropathy

Colm Madden, MB, FRCSI, Mark Boston, MD
John Greinwald, MD, Daniel Choo, MD

Objective: To medically and audiologically characterize a
population of children diagnosed with auditory neuropathy
(AN). :

Study Design: A retrospective chart review of patients
diagnosed with AN.

Setting: Tertiary care pediatric referral center.

Patients: Thirty-five patients with AN identified from a
pediatric otology/audiology clinic. :

Outcome Measures: Clinical data, audiometric thresholds.

Results: Thirty-five children were diagnosed with AN at our
institution. A genetic factor in AN is suggested by our
identification of 3 families (each with 2 affected siblings).
Clinical features common amongst our population included a
history of hyperbilirubinemia (57%), prematurity (54%),
ototoxic drug exposure (48%), neonatal ventilator dependence
(37%) and a family history of AN (17%). At least one risk
factor was present in 83% of our patients. Full clinical and
audiological data was available for all of the 35 children. This
included Otoacoustic Emissions (OAEs), Auditory brainstem
responses (ABR) with Cochlear Microphonics (CM) and age-
appropriate audiometry. Significantly, 16 of these 35 patients
showed improvement in behavioral thresholds over time (mean
follow-up 31 months, range 0-119), indicating that a subset of
children with AN may recover useful hearing levels. A
significant improvement was seen in those children with a
history of ototoxic medication use at birth (p=0.02). Cochlear
implantation provided an effective habilitation in 6 children.

Conclusions: This data shows that management of children
with AN requires serial clinical and audiometric evaluations.
Prematurity, genetics, hyperbilirubinemia and ototoxic
medication appear to be significant factors in the development
of AN. A history of exposure to ototoxic medication is
associated with spontaneous improvement in hearing’
thresholds.



2.

Spiral Ligament and Stria Vascularis Changes in Cochlear
Otosclerosis: Effects on Hearing Level

Joni K. Doherty, MD, PhD, Fred H. Linthicum, Jr., MD

Objective: To investigate the pathogenesis of sensorineural
hearing loss (SNHL) in cochlear otosclerosis, we (1) define the
relationship between spiral ligament (SL) hyalinization, stria
vascularis (SV) atrophy, and SNHL; and (2) describe changes
within the lateral wall of the cochlea in terms of ion transport
channel expression and fibrocyte survival.

Study Design: Retrospective
Setting: Tertiary referral center

Patients: Seventy-five cochleas from 57 temporal bone
donors, ages 49-85 (avg. 71.3), with histologic evidence of CO,
including SL hyalinization.

Intervention: Audiography.

Main Outcome Measures: In basal, middle posterior, middle
anterior, and apical turns of celloidin-embedded cochlear
sections, measurements of SL width and hyalinization were
compared with SV and bone conduction hearing thresholds
(BCHT). To exclude other causes of SNHL, cochleas were
assessed for hair cell, dendrite, and spiral ganglion counts.
Expression of the ion transport molecules Na-K-ATPase,
connexon26 (Cxn26) and carbonic anhydrase II (CAII) were
assessed by immunohistochemical techniques.

Results: SL hyalinization correlated directly with SV atrophy
and hearing loss (BCHT) in the middle posterior and apical
turns of the cochlea (p<0.05). These relationships did not
achieve significance for the basal or middle anterior turns.
Decreased CAIl, Cxn26, and Na-K-ATPase immunostaining of
type I, II, and IV fibrocytes of the SL was observed in CO
sections compared with normal cochlea. However, overall
immunostaining results were inconsistent.

Conclusions: These data suggest that SL structure and function
are essential for SV survival. Additionally, malfunctioning SV
may result in altered endocochlear potential and SNHL.

This work was supported by a grant from the NOHR
Foundation.
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3.

Caspase Inhibition Prevents Apoptosis of Trophic
Factor Deprived Auditory Neurons

Francois Lallemend, BS, Syed Ahsan, MD
Adrian A Eshraghi, MD, Marek Polak, PhD
Brigitte Malgrange, PhD, Philippe P Lefebvre, MD, PhD
Fred F Telischi, MEE, MD, Thomas J Balkany, MD
Thomas R Van De Water, PhD

Hypothesis: Caspases participate in the apoptosis of auditory
neurons that occurs following a loss of trophic factor support
(i.e. auditory hair cells).

Background: The current trend to implant people with
substantial residual hearing requires preservation of enduring
sensorineural elements. Because hair cells provide trophic
support for auditory neurons, it would be desirable to preserve
these sensitive cells in addition to the neurons. Loss of trophic
support causes oxidative-stress damage in the auditory neurons
and apoptosis. Procaspases are present in healthy hair cells and
neurons and when activated are key participants in oxidative-
stress initiated apoptosis.

Methods: Dissociated spiral ganglion cell cultures were grown
either with or without neurotrophin (hrBDNF).
Immunolabeling and Western blots identified caspase
activation. Neurotrophin-deprived cultures were treated with
pan-and specific caspase inhibitors. Cultures were stained for
neurofilaments and the percentage of neuron survival was
determined.

Results: These in vitro studies show that several members of
the caspase family actively participate in the apoptotic cell
death of neurotrophin-deprived auditory neurons. Because
more than one caspase participated in the apoptosis of trophic
factor deprived auditory neurons the most effective treatment
was a pancaspase inhibitor. :

Conclusion: Treatment of neurotrophin-deprived auditory
neurons with a pancaspase inhibitor prevented the loss of these
neurons due to oxidative-stress induced apoptosis. Because
caspases have been shown to participate in the apoptotic cell
death of both hair cells and neurons a pancaspase therapeutic -
strategy may have application to cochlear implantation by
reducing the loss of hair cells and any subsequent loss of
neurons.

11
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Sound Evoked Motion of the Ossicles in the
Guinea Pig Middle Ear

Manoj Kumar, MS, FRCS, Wei Dong, PhD
Nigel Cooper, PhD

Objective: The aim of the experiment was to find out the
relative movement of the malleus and incus in response to
varying frequencies of sound stimuli.

Method: Experiments were performed in 5 anaesthetized
guinea pigs. Surgically, the bulla was exposed. Small holes
were made in the bulla to visualize and measure the ossicular
movements. A heterodyne laser interferometer was used to
measure the sound evoked ossicular motion.

Background: Three orthogonal components are necessary in
describing the motion of a point in 3-D space. Direct
measurement of these displacement components of the ossicles
were not possible, since the interferometer system we used
provided information only in one direction of the object under
study at a time. The measurements were carried out from a
single point on the malleus and incus from a wide range of
viewing angles, by rotating the goniometer system attached to
the guinea pig head, around the vertical and horizontal axes.
This allowed 3D reconstruction of the motion of the ossicles.

Results and Conclusion: 3D reconstruction of the umbo and
the end of long process of the incus showed linear motion for
low frequency stimuli and more elliptical or circular motion for
higher frequency stimuli. The mean lever ratio was calculated
from the above recordings increased when the frequency of the
sound stimuli exceeded 3.2kHz. The change in the lever ratio
appears to reflect a change in the ossicle’s mode of vibration
between low and high frequencies.

12



5.
Kinetics of Round Window Permeability -

Douglas E. Mattox, MD, Don R. Christian, MD
Jake A. Gilbert, BA, Girlandia Goepfert, MD
Henry F. Edelhauser, PhD

Hypothesis: This study used a novel in vitro perfusion
chamber to establish quantitative data on the permeability of
the round window membrane (RWM) to 3H- dexamethasone
3H-water and diclofenac (NSAID).

Background: Intratympanic drug delivery is becoming an
increasingly important tool in the management of inner ear
diseases including autoimmune hearing loss, sudden hearing
loss and Meniere's disease. Although the transport of
numerous molecules and particles across the RWM has been
described, an actual permeability constant (Ktrans) for various
drugs and molecules has not been defined. We have
established an in vitro model to test the permeability of the
RWM to various molecules.

Methods: The RWM of adult guinea pigs was mounted on a
perfusion device, which clamped the RWM between two
chambers. The upper chamber (middle ear side) allowed for a
depot of drug. The lower chamber (inner ear side) was
continuously perfused with balanced salt solution. A fraction
collector collected the outflow every hour for 24 hours. The
amount compound that had diffused through the RWM was
measured in a liquid scintillation counter. The average
permeability constant, Ktrans, (cm/sec) over the 24 hours
period was calculated.

Results: The Ktrans for 3H-dexamethasone was 1.5+/- 0.4 X
10-7 and 3.1 +/- 0.8 X 10-5 for 3H-water (p<0.001). The
RWM was impermeable to diclofenac for 12 hours.

Conclusions: This study shows the feasibility of an in vitro
method to measure RWM permeability. Both 3H-
dexamethasone and 3H-water were permeable to the RWM,
with the later having a significantly higher permeability
constant. The RWM was impermeable to diclofenac.

Supported by the American Otologic Society Research Fund
and Alcon Laboratories, Ft. Worth, Texas.

13



6.

Intratympanic Gentamicin Therapy for Meniere's
Disease: A Meta-Analysis

Stanley H. Chia, MD, John P. Anderson, PhD
Jeffrey P. Harris, MD, PhD

Objective: This study compares the effectiveness of different
techniques of intratympanic gentamicin administration for
Meniere's Disease.

Data Sources: Medline search for English language literature,
1978-2002, was performed using key words: intratympanic,
gentamicin, therapy, Meniere's, disease,

Study Selection: Inclusion criteria to select articles for meta-
analysis were: clear description of gentamicin delivery
technique; clearly reported vertigo control results; report of
hearing loss post-treatment. Eight studies (n=247) describing
the multiple daily dosing technique (TID delivery for >=4
days); seven studies (n=262) describing the weekly/biweekly
dosing technique (weekly/biweekly injections for fixed number
of doses or termination with vertigo relief); four studies
(n=103) of the low dose technique (1-2 injections with
retreatment for recurrent vertigo); four studies (n=156) of
continuous microcatheter delivery; and five studies (n=241) of
the titration technique (daily or weekly doses until onset of
vestibular symptoms) were entered into the model.

Data Extraction: Vertigo control results were stratified into
complete, substantial, or poor control. Hearing results were
separated by profound, partial, or no hearing loss. Patients
were further divided into those receiving <120 mg of
gentamicin (low dose group, n=278), and >=120 mg (high
dose, n=323).

Data Synthesis: Rates of vertigo control and hearing loss
between delivery techniques and dosage groups were analyzed
by chi-square.

Conclusions: Maintaining gentamicin dosage under 120 mg
can decrease hearing loss (p<0.05) without sacrificing vertigo
control. Titration method of delivery provides the greatest
complete vertigo control (P<0.01). Low dose therapy has the
least associated hearing loss (p<0.05), but also less vertigo
control (p<0.05) when compared to titration and multiple daily
dosing methods.

14



7.

Randomized Trial of Methotrexate for
Autoimmune Inner Ear Disease

Jeffrey P. Harris, MD, PhD, M. Jennifer Derebery, MD
Mark A. Espeland, PhD, Bruce J. Gantz, MD
A. Julianna Gulya, MD, Michael Weisman, MD
for the AIED Study Group

Context: A number of therapies have been proposed for the
long-term management of steroid-responsive'rapidly ..
progressive bilateral sensorineural hearing loss (RPBSHL), i.e.
autoimmune inner ear disease (AIED). However, none of these
therapies had been rigorously evaluated.

Objective: To assess the efficacy of methotrexate (MTX) in
maintaining hearing gains achieved with corticosteroid
(prednisone) therapy in AIED.

Design, Setting, Participants, Intervention: A double-blind,
randomized, placebo-controlled trial conducted from January
1998 to September 2002 at 10 otolaryngology out patient
clinics in the United States. Of 116 participants with RPBSHL,
67 “responded” to prednisone and accepted randomization to
either oral MTX (up to 15 — 20 mg weekly; 33 patients) or
placebo (34 patients), in combination with prednisone taper.
Follow-up examinations, including audiometric evaluation,
were carried out at 4, 8, 12, 24, 36, 48, and 52 weeks, or until
hearing loss was documented, whichever came first.

Main Outcome Measure: Time after the date of
randomization to loss of hearing gain achieved with
prednisone.

Results: In the intention-to-treat analysfs, MTX was no more
effective than placebo (fitted relative hazard 1.31+ 0.34,p =
0.29) in preventing the loss of hearing gained with prednisone.

Conclusions: MTX does not appear to be effective at the
dosage used in this study in maintaining the hearing gain
achieved with prednisone therapy in AIED.

Acknowledgement: NIH/NIDCD and the American Academy
of Otolaryngology/Head and Neck Surgery.
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8.

Hearing Loss as an Early Manifestation and Indicator
of Exacerbation in Wegener’s Granulomatosis

Mark S. Driver, MD, Sivasanker Bakthavachalam
Jeffrey H. Spiegel, MD, Clarke Cox, PhD
Kenneth M. Grundfast, MD, Peter A. Merkel, MD, MPH

Objective: Describe the frequency, type, and clinical course of
bearing loss in patients with Wegener’s Granulomatosis (WG).

Study Design, Setting, Patients: Retrospective cohort study
of all patients with WG seen in one year at an acadermc
medical center.

Main Outcome Measures: Hearing loss documented by pure-
tone audiogram. .

Results: 35 patients included: 19 men, 16 women; mean age 55
years (range 22-87); 32 were ANCA-positive, mean disease
duration of 47 months. (2-196). 15 patients (42.8%) had
documented hearing loss: Accounting.for mixed losses, 12
(34.2%) had sensorineural (SNHL) and 10 had conductive loss
(CHL). 3 of 9 cases of CHL improved with treatment of WG
(cyclophosphamide) 1 worsened and 1 remained stable. Of 12
patients with SNHL; 1 improved, 1 worsened, and 3 remained
stable (on cyclophosphamide). 7 patients had hearing loss
requiring amplification. 5 of 35 (14%) patients had established
hearing loss months-years prior to diagnosis of WG. Hearing
loss occurred both upon initial presentation and with disease
relapse.

Conclusions: Both SNHL and CHL are common in WG, may
result in significant morbidity, and may precede the diagnosis
of WG by years. CHL is more likely to improve with treatment
of WG than SNHL. The significance of both types of hearing
loss in patients with WG may be used as a manifestation
helpful in diagnosis and as an indicator of severity before other
manifestations are manifest. These data suggest that it may be
appropriate to perform screening audiograms in all patients
with newly diagnosed or relapsed WG.
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9.

A Comparison of Ossiculoplasty with Stapes to ‘
Malleus and Stapes to Eardrum Prostheses

Manohar Bance, MB, MSc, FRCSC
David P. Morris, MBBS, FRCS
Rene G. van Wijhe, BSc, M.Eng, Rachael Smith, MD

Hypothesis: In the ear with a missing incus, reconstruction
from the stapes head to the malleus will result in different
stapes responses compared to reconstruction to the eardrum.

Background: In the ear with a missing incus, two commonly
used reconstruction methods either a prosthesis from the stapes
head to the malleus (Malleus Stapes Assembly (MSA)), or a
prosthesis from the stapes head to the eardrum

(Partial Ossicular Replacement Prosthesis - PORP). The
differences in function are not clear. Our objective was to
compare these reconstructions in a cadavaric human middle ear
model.

Methods: Eight fresh human cadaveric temporal bones were
harvested within 48 hours after death. The stapes footplate
vibrations were measured using a Laser Doppler Vibrometer,
and compared for the two types of reconstruction. The
tympanic membrane was stimulated with a sound input of
80— 95 dB SPL over a frequency range of 0.2 to

8kHz. Measurements were made for several lengths of each
prosthesis to allow for the confounding effects of tension.

Results: Our results show substantial differences in the
performance of the MSA and PORP prostheses, in some
narrow frequency ranges. On average, the results were within
10dB of each other. The differences are complex and
frequency dependant. In general, MSA resulted in slightly
better high frequency responses. ’

Conclusions: The stapes responses for MSA and PORP
prostheses show differing resonances at narrow frequency
ranges within each bone. Overall, the results are not separated
by more than 10dB.
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10.

Hearing Outcome of Laser Stapedotomy Minus Prosthesis
(STAMP) Versus Conventional Laser Stapedotomy

Herbert Silverstein, MD, Karen K. Hoffmann, MD
Lance E. Jackson, MD, Jack H. Thompson, Jr., PhD, PA-C
. Joshua P. Sleeper, BA

Objective: To compare short and long-term hearing outcomes
for patients undergoing primary laser stapedotomy minus
prosthesis (STAMP) versus conventional laser stapedotomy.

Study design: Retrospective case review of 156 patients over
a 9-year period between 1993-2002.

Setting: Otology/neurotology tertiary referral center.

Patients: Those with clinical otosclerosis without previous
otologic surgery.

Interventions: Patients with otosclerosis confined to the
fissula ante fenestram underwent STAMP. Patients with more
extensive otosclerosis or anatomical contraindications to
STAMP underwent standard laser stapedotomy.

Main Outcome Measures: Pure-tone audiometry was
performed before surgery, post-operatively, and on follow-up
examination.

Results: Of the 174 ears in 156 patients, 110 (63.2%)
underwent laser stapedotomy, and 46 (36.8%) underwent
STAMP. Of the 40 patients in the STAMP group with an
average of 701 days (SD 439) follow-up, the air-bone gap
closed from a mean of 21dB (SD 10 dB) to 5 dB (SD 6 dB). In
comparison, 83 stapedotomy patients with an average of 717
days (SD 772) follow-up, the air-bone gap closed from a mean
of 27 dB (SD 11 dB) to 7 dB (SD 8 dB). There was a
statistically significant improvement in high-frequency hearing
in the 2000-8000 Hz range in the STAMP patients, with an
average difference of 22 dB compared to the stapedotomy
group. Five patients required revision surgery after STAMP,
but were successfully repaired with conventional stapedotomy.

Conclusion: Laser STAMP, when used for isolated anterior
footplate otosclerosis, provides improved high frequency
hearing compared to conventional laser stapedotomy, and has a
low incidence of refixation necessitating revision surgery.
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11.

Partial Promontory Technique in Stapedotomy
Cases with Narrow Niche

Michelle M. Inserra, MD, Patricia J. Yoon, MD
Theodore P. Mason, MD, Joseph B. Roberson, MD

Objective: Examine clinical and audiometric outcomes of laser
partial promontory approach to stapedotomy cases with a
narrow oval window niche.

Study design: Retrospective chart review.
Setting: Tertiary referral center.

Patients: Fifty-nine patients who underwent a partial
promontory technique with stapedotomy between 1994 and
2000. Seventy-two patients who underwent primary
stapedotomy without promontory technique served as a control

group.

Methods: Preoperative and postoperative audiometric results
were obtained for 59 patients undergoing laser stapedotomy
with a narrow oval window niche. The partial promontory
takedown was performed with a KTP laser. Results were
compared with 72 primary laser stapedotomy cases without
promontory technique within the same time period and
analyzed using a paired student’s t-test.

Results: Ninety percent of the partial promontory cases were
successful (ABG < 10 dB). The mean postoperative ABG was
5.1 dB which was comparable to the non-promontory cases
(p=0.7). The mean change in postoperative bone conduction
was also comparable (p=0.98). There were no cases of
sensorineural héaring loss. An overhanging facial nerve was
present in 32% of the narrow niche cases and a dehiscent facial
nerve encountered in 17% of these cases.

Conclusions: Partial laser takedown of the promontory as an -
adjunct to laser stapedotomy cases with a narrow oval window
niche is a safe, effective technique with comparable results to
primary laser stapedotomy.
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12.

A New Approach for Malleus/Incus Fixation:
No Prosthesis Necessary

Michael D. Seidman, MD, Seilesh Babu, MD

Objective: To describe a novel approach to manage malleus/
incus fixation.

Study Design: Retrospective review of 363 patients with
conductive hearing loss operated on since 1992.

Setting: Academic tertiary referral center

Patients: 363 patients with conductive hearing loss, an intact
tympanic membrane and without history for chronic infection
underwent middle ear exploration. 341 had otosclerosis and
underwent laser stapedotomy; the remaining 22 patients had
laser release of their malleus/incus fixation.

Intervention: 22 patients were diagnosed with malleus fixation
prior to surgery. Conductive hearing loss was identified using
audiometry and tuning forks. The diagnosis was confirmed
using micropneumotoscopy and noting immobility of the
malleus. A transcanal approach was used and the malleus/
incus fixation was released using a laser. A 1.5 to 2.0 mm
space was created where the ossicular fusion existed, thereby
reducing the likelihood of re-fusion.

Main Outcome Measure: Audiometric studies pre and post
intervention were compared. 1-10 years of follow up are
provided.

Results: Pre-operative air-bone gaps ranged from 25 dB to
60dB and averaged 45 dB. Post-operative air-bone gaps ranged
from 0-25 and averaged 10 dB. No patients have experienced
re-fusion. There were two complications: One perforation
requiring a tympanoplasty and one patient sustained a 20 dB
high frequency sensorineural loss

Conclusion: The idea that malleus/incus fixation should be
repaired by removing the incus and using a POP is outdated.
The approach presented provides an opportunity to leave the
anatomy relatively undisturbed. The results are excellent and
this approach should be considered in most cases with mallues/
incus fixation. A video will be presented.
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13.

Trans Facial Recess Ossicular Chain Reconstruction:
Surgical Technique and Early Results

Nikolas H. Blevins, MD

Objectives: To present the technique of trans facial recess
ossicular chain reconstruction (TFROCR) for use in selected
patients with cholesteatoma.

Study Design: Retrospective review of all candidates for
TFROCR between 8/98 and 10/02.

Setting: Tertiary referral center

Patients: At their first procedure, 19 patients (8 children,11
adults) with cholesteatoma and ossicular discontinuity were
identified as candidates for staged TFROCR. Seven patients
had undergone previous tympanomastoid surgery.

Intervention: The first stage included canal wall up
mastoidectomy with resection of disease, wide opening of the
facial recess, cartilage graft tympanoplasty, and placement of
silastic in the middle ear. Approximately 6 months later,
patients underwent a second stage post-auricular procedure.
Endoscopes were used to inspect the middle ear through the
facial recess. When possible, TFROCR was then performed,
without elevating a tympanomeatal flap.

Main Outcome Measures: Variations in anatomy, disease
characteristics, and hearing results were studied.

Results: Of the 19 candidates, 15 successfully underwent
TFROCR, and 4 required traditional second stage procedures
with canal incisions. There were no surgical complications.
Early hearing results are promising, with an average air-bone
gap of less than 20 dB. There have been no early failures from
recurrent disease or prosthesis displacement.

Conclusions: In carefully selected patients, TFROCR may be
safe and effective for disease control and hearing restoration. It
may provide for optimal prosthesis placement and almost
immediate hearing improvement, avoiding the need for canal
incisions, middle ear packing, and dry ear precautions. One
must consider the potential risk of missing residual disease
secondary to limited exposure.
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14.

Investigations of the Effect of Superior Semicircular Canal
Dehiscence on Hearing Mechanisms

John J. Rosowski, PhD, Jocelyn E. Songer, MS
Heidi H. Nakajima, MD, PhD, Kelly M. Brinsko, BS
Saumil N. Merchant, MD

Hypothesis: Superior Semicircular Canal Dehiscence (SSCD)
affects hearing function by introducing a third window into the
inner ear which: (a) lowers cochlear input impedance, (b)
shunts sound away from the cochlea, and (c) improves bone
conduction thresholds by increasing the difference in
impedance between the vestibule and round-window
membrane.

Background: Besides affecting the vestibular system, SSCD
has also been linked to a “conductive” hearing loss
characterized by a decrease in the sensitivity to air-conducted
sound and hyper-sensitivity to bone-conducted sound.

Methods: Laser-Doppler vibrometer measurements of sound-
induced umbo velocity were performed in patients with CT
confirmed SSCD. The effect of SSCD on bone and air-
conducted sounds were studied in chinchillas. Anatomically-
based theoretical analyses of sound flow through the cochlea
and semi-circular canals were performed.

Results: (1) The umbo-velocity in five SSCD patients with no
other complications ranged from normal through hyper-mobile.
Such hypermobility is consistent with a decrease in cochlear
impedance produced by a shunt path that allows sound to flow
away from the cochlea. (2) Measurements in eight chinchilla
demonstrated that creating an SSCD can lead to increases in
the cochlear potentials produced by bone-conduction
stimuli. This increase mimics the hyper-sensitivity to bone-
conducted sound observed in patients with SSCD. (3) An
anatomically based model predicts changes in auditory
sensitivity that have features in common with the clinical and
experimental measurements of hearing function in SSCD.

£

Conclusions: The results are consistent with the hypothesis
that SSCD introduces a third window into the inner ear.

I:RB Approval number for Human studies: 00-09-041
IRB Approval number for Animal studies: 91-11-027
Work supported by NIDCD RO1 DC 04798 and RO1 DC 00194
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15.

Superior Semicircular Canal Dehiscence Presenting as
"Conductive" Hearing Loss Without Vertigo

Anthony A. Mikulec, MD, Mitchell J. Ramsey, MD
Michael J. McKenna, MD, Joseph B. Nadol, Jr., MD
Steven D. Rauch, MD, John J. Rosowski, PhD
Hugh D. Curtin, MD, Saumil N. Merchant, MD

Objective: To describe superior semicircular canal dehiscence
(SSCD) presenting as otherwise unexplained "conductive"
hearing loss without vestibular symptoms.

Study Design: Retrospective.

Setting: Tertiary referral center.

Patients: Seven patients (9 ears); ages 29-61 yi;
M:F =3:4.

Diagnostic Tests and Results: All 9 ears had SSCD on high
resolution temporal bone CT scan. There were no middle ear
findings to explain the air-bone gap in these 9 ears (including
negative middle ear exploration in 6 ears; of these 6,
stapedectomy had been performed in 3 ears but the air-bone
gap was unchanged post-operatively). Air-bone gaps were
largest at 250, 500 and 1000 Hz: the averaged gap for these 3
frequencies for the 9 ears ranged from 32-52 dB. Bone
conduction thresholds below 2000 Hz were negative (-5 to -15
dB) at one or more frequencies in all 9 ears. Laser vibrometry
showed umbo motion to be above mean normal in all 8 ears
tested. Vestibular evoked myogenic potentials (VEMP) were
present in all 3 tested ears. The audiometric and laser
vibrometry data are consistent with SSCD producing an
apparent conductive loss by shunting air-conducted sound
away from the cochlea and improving thresholds for bone-
conducted sounds by increasing the difference in impedance
between the oval- and round- windows.

Conclusions: SSCD can present with a "conductive" hearing
loss that mimics otosclerosis, and may explain some cases of
persistent conductive hearing loss after uneventful
stapedectomy. Audiometric testing with attention to absolute
bone conduction thresholds, laser vibrometry of the umbo,
VEMP testing and CT scanning can help to identify patients
with SSCD presenting with apparent conductive hearing loss . -
without vertigo.
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16.

Long Term Results of Mastoid Obliteration
with Bone Cements

Jennifer L. Maw, MD

Objective: To report the long-term outcome of mastoid
obliteration using bone cements.

Study design: Case series
Setting: Private otologic practice

Patients: Thirteen patients aged 17 to 51 with a history of a
mastoid cavity and chronic mastoid problems who wanted to
undergo a mastoid obliteration procedure

Intervention: Revision tympanomastoidectomy and mastoid
obliteration or canal wall reconstruction with a commercially
available bone cement.

Main Outcome Measures: Complete healing of ear, dry ear
and time to required revision surgery.

Results: Eight patients underwent mastoid obliteration with
dahllite bone cement (Norian CRS cement (Synthes)) and three
patients with hydroxyapatite cement (Bone Source
(Leibinger)). Palva flaps were performed in 2 of each
procedures. Two patients underwent canal wall reconstruction,
one with each cement. Initial results looked promising with
near or complete healing and dry ears at 6 months in 9 patients.
Eleven of the 13 procedures eventually failed over 2 years with
occurrence of granulation tissue formation and/or cement
exposure in the ear canal and otorrhea. One patient fistulized
through the post-auricular incision. Revision surgery was
required in 10 patients (mean time from obliteration surgery
was 20 months) and all underwent successful removal of the
bone cement and mastoid obliteration with bone pate. There
were no cases of sensorineural hearing loss. One patient had
extensive middle ear fibrosis and obliteration of the round
window with a maximum conductive hearing loss. Granulation
tissue showing chronic inflammation and foreign body
response was present between the temporal bone and cement
except for the bony labyrinth.

Conclusions: While early results look promising, mastoid
obliteration with the currently available dahllite and
hydroxyapatite bone cements have an unacceptable long-term
complication rate. Canal wall reconstruction with use of a
Palva flap requires further consideration and study.
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17.

Central Auditory System Development and Plasticity
in Children with Cochlear Implants
Who are Implanted Later in Childhood

Anu Sharma, PhD, M. F. Dorman, PhD,
N. Wendell Todd, MD, Jolie Fainberg, MS, Phillip Gilley, MS
Kathryn Martin, MS, Anthony Spahr, MS

Hypothesis: We examined the effect of pre-implantation
hearing thresholds on central auditory development in late-
implanted children. We compared P1 cortical response
latencies of: 1) congenitally profoundly deaf children who had
very poor aided performance prior to implantation and, 2)
children who had better aided hearing thresholds and speech
perception scores prior to implantation,

Background: We have recorded the P1 response in a large
number of congenitally-deaf children fit with cochlear
implants. Children with 7 or more years of auditory deprivation
before implantation had abnormal cortical response latencies.
Children with 3.5 years or less of deprivation evidenced age-
appropriate latencies. In children implanted after age 7,
abnormal P1 latencies were observed even after years of
implant use, suggesting that too long a period of deprivation
results in reduced plasticity in auditory thalamo-cortical
pathways.

Results: Preliminary results show that children with significant
aided benefit prior to implantation evidenced age-appropriate
cortical response latencies after implantation.

Conclusion: A small amount of auditory stimulation presérves
auditory platicity in profoundly deaf children. At issue is how
little stimulation is sufficient to keep pathways plastic. The
answer has a direct bearing on the issue of when is it too late to
implant a child and expect a good result.
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18.

Language and Speech Development in Deaf Children
and Infants Following Cochlear Implantation

Richard T. Miyamoto, MD, Derek M. Houston, PhD
Karen Iler Kirk, PhD, Amy E. Perdew, MS
Mario A. Svirsky, PhD

Objective: The purpose of this study was to evaluate the
speech and language benefits of cochlear implantation in
infancy and compare these observations to those obtained in
slightly older children. A re-evaluation of the lower age limits
appropriate for cochlear implantation has been mandated by the
increased number of newly identified deaf infants found
through newborn hearing screening programs.

Study design: Longitudinal, prospective, repeated measures.
Setting: Tertiary referral center

Patients: Performance of our youngest patient who received a
cochlear implant at age 6 months is compared to a group of
implanted children who received implants at 4-5 years, 3-4
years and less than 3 years.

Interventions: Implanted infants and children were assessed
using standard language measurements including the Reynell
Developmental Language Scales and The GAEL-P. Assessing
infants requires the development of new measures. We have
modified the Visual Habituation Procedure to document early
skills. This procedure has been used extensively to assess
normal hearing infants ability to discriminate speech contrasts
but has not previously been applied to implanted infants.

Results: By age 2 years the youngest implanted infant
achieved age equivalent scores on the Reynell Development
Language Scales and scores on the GAEL-P which were nearly
equivalent to scores achieved at age 5.5 years by children
implanted at later ages. Speech pattern discrimination was
demonstrated by the Visual Habituation Procedure.

Conclusion: Enhanced speech and language growth in an
infant vs. children implanted at older ages is demonstrated. A
clear rationale for earlier implantation is in evidence.

Supported by: NIH-NIDCD RO1 DC00064, ROl DC00423, and
K23 DC00126.
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19.

Optimizing Cochlear Implant Efficiency
with Modiolus-Based Return Electrode

Steven Y. Ho, MD, Richard J. Wiet, MD
Claus-Peter Richter, MD

Hypothesis: By placing the return electrode in the modiolus,
the current generated by a cochlear implant will be directed
into that area and, therefore, improve its operating efficiency.

Background: Ideal cochlear implant should maximize current
flow into the modiolus in order to stimulate the cochlear nerve.
The latest cochlear implants attempt to accomplish this by
several techniques, such as the pre-curved electrodes designed
to “hug” the modiolus and silastic positioners designed to
appose the electrodes against the modiolus. This study is
designed to explore the effects of return electrode placement on
current and potential field distributions.

Methods: The effects of return electrode position on potential
field distributions are studied in two different models designed
to simulate human cochlea. Actual measurements are then
taken in the modiolus of human temporal bone implanted with
Clarion HiFocus implant. Return electrode is placed either
within the modiolus, or remotely, outside of the temporal bone,
simulating current cochlear implant configuration.

Results: Cochlear models’ results clearly show that voltage
and current distribution are greatly influenced by the location

" of return electrode. Temporal bone data reflect similar

findings. Voltages recorded in the modiolus are 3-5 times

higher with return electrode in the modiolus than outside of the

temporal bone.

Conclusion: Modiolus-based return electrodes significantly
reduce the power requirements by a factor of three to five in a
cochlear implant. The power reduction should lead to
improved efficiency, safer long-term use, and longer device
life.
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20.

Meningitis in Cochlear Implant Recipients:
The North American Experience

Noel L. Cohen, MD
J. Thomas Roland, Jr., MD

Introduction: Until recently, post-implant meningitis was
infrequently reported and felt to be uncommon. However, in
the spring of 2002 there appeared to be a sudden increase in
occurrence of post-implantation meningitis in both Europe and
North America.

Objective: Since complications of surgery often tend to be
under-reported, we decided to survey all cochlear implant
centers in North America to determine the true incidence of
post-implant meningitis and to learn more about the
demographics and risk factors.

Study Design: This prospective study asked surgeons the
number of implants performed and whether they had any
meningitis following implantation. If the answer was
affirmative, they were asked to respond to a 20-point
questionnaire. This instrument was sent with the help of the
manufacturers to all 401 cochlear implant centers in North
America.

Setting: Tertiary care referral centers

Patients: All patients having received cochlear implants in
North America.

Interventions: None

Main Outcome Measures: Number of cases of post-implant
meningitis, age of patients, device used, cochlear and temporal
bone abnormalities, treatment and outcomes

Results: Meningitis is more common than previously thought.
Risk factors include: young age, cochlear and temporal bone
abnormalities, and the use of a two-part electrode system. This
survey led to the involvement by the FDA and CDC in a much
more intensive analysis of a group of cases.

Conclusions: Post-implant meningitis is related to patient,
surgical and device factors. By improving surgical technique,
vaccinating high-risk cases, and eliminating potentially
traumatic devices the incidence of meningitis should be much
diminished.
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21,

Neonatal Middle Ear Effusion and Chronic
Otitis Media with Effusion

Karen Jo Doyle, MD, PhD, Ying Yee Kong, MA
Patricia Dallaire, MA, Karen Strobel, MA
Mark Ray, MD

Many "failures" on newborn hearing screening tests are
subsequently attributed to middle ear fluid (effusion) in the
newborn period. It is not known whether effusion in the
newborn period is a risk factor for the development of chronic
otitis media with effusion (COME). The goal of this study is to
determine whether newborn middle ear effusion present at age
30 to 48 hours is related to later diagnosis of COME.

Fourteen experimental infants with effusion in at least one ear
and 14 control infants with no effusions were recruited and
followed with examinations at 3, 6, 9, and 12 months. When
otoscopic examination revealed effusion, the infant was re-
examined the following month. At each visit, the infant
underwent pneumatic otoscopy, multifrequency tympanometry,
transient evoked otoacoustic emissions (TEQAE), and visual
reinforcement audiometry (starting at age six months).

Our data from 28 infants indicate that infants with middle ear
effusions in this newborn period are more likely to develop
COME in the first year of life. Seven of 14 experimental
(50%) and 3 of 14 control (21%) infants developed COME
during the first year of life, as defined by three consecutive
months of middle ear effusion. The results of audiologic
testing will be discussed. The data obtained from this study
may be of great value to clinicians who must make referral and
treatment decisions based on results of hearing screening tests
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Hearing Preservation Rates During Vestibular
Schwannoma Resection: Retrosigmoid Approach and
Direct Cochlear Nerve Monitoring

Christopher J. Danner, MD, Roberto A. Cueva, MD

Objectives: To discuss the effectiveness and ease of direct
eighth nerve monitoring and the advantages it offers over ABR
when attempting to preserve hearing during vestibular
schwannoma resection.

Study Design: Prospective study

Setting: Tertiary referral center

Methods: Six year prospective study of the use of direct eighth
nerve monitoring during vestibular schwannoma removal.
Tumors were removed via a retrosigmoid craniotomy.

Results: Hearing preservation was attempted in over 80
patients with vestibular schwannomas. Tumor sizes ranged
from 0.5cm to 2cm. Hearing was preserved in over 80% of
patients with tumors less than 1cm and in 50% of patients with
tumors between 1 - 2cm when the direct eighth nerve
monitoring was used. When ABR was used hearing results
were over 40% for both groups. Facial nerve preservation rates
were over 90% (HB 1 - 2) for tumors less than 1.5cm.

Conclusions: A remarkable increase in the hearing
preservation rate can be achieved with the use of direct eighth
nerve monitoring over ABR. The retrosigmoid approach is a
viable option when considering hearing preservation during
vestibular schwannoma resection.
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23,

Comparison of Vestibular Nerve Afferent and Eye
Movement Responses to Galvanic and Rotational Stimuli

Charley C. Della Santina, PhD, MD, Timothy E. Hullar, MD
John P. Carey, MD, Americo A. Migliaccio, PhD
’ Lioyd B. Minor, MD

Hypothesis: Electrical stimulation of semicircular canal cristae
elicits vestibular nerve activity and eye movements with

- characteristics spanning the range of normal responses to head
rotation.

Methods: We measured chinchilla vestibular nerve afferent
activity (using glass micropipettes) and eye movements (using
magnetic scleral search coils) during galvanic stimulation of
semicircular canal cristae and during controlled head rotation.
Galvanic stimuli were delivered using metal electrodes
implanted through a superior canal fenestration, with the return
electrode in the round window niche. Galvanic stimuli were 0-
90 uA pk-pk about a baseline of —20 to 40 uA, and included
sinusoids from 0.5-100 Hz and band-limited white noise.
Rotational stimuli were acceleration steps or 0.5-18 Hz
sinusoids, 20-150 deg/sec in the plane of the canal innervated
by the afferent fiber.

Results: DC current stimuli modulated vestibular nerve
responses from 0-130 action potentials (spikes)/sec, with
higher currents evoking responses with increased mean rate
and decreased variability. Sinusoidal stimuli elicited a single
spike at the instant the fenestration electrode became cathodic
above a threshold, plus additional spikes at a nearly fixed inter-
spike interval during the cathodic phase. Current stimuli also
elicited eye movements in the plane of the stimulated canal.
The range of mean afferent spike rates and eye movements
evoked by electrical stimulation encompassed the range
observed for head rotation stimuli.

Conclusions: Electrical stimulation of semicircular canal
cristae can evoke vestibular nerve activity and eye movements
similar to those evoked by natural head rotation, although the
stochastic properties of electrically-evoked nerve activity and
natural responses may differ.

Supported by a Clinician Scientist Career Development Award

from the American Otological Society and by
NIH DC002390-08.
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24,

Benign Paroxysmal Positional Nystagmus in Patients
Receiving Ototoxic Medications

F. O. Black, MD
S. C. Pesznecker, RN, Valerie Stallings

Objective: To investigate the occurrence of benign
paroxysmal positional nystagmus (BPPN) in subjects
undergoing treatment with ototoxic medications.

Study design: Retrospective record review.

Setting: Tertiary referral neurotology clinic; clinical research
and technology center

: Subjects: One hundred eighteen subjects undergoing in-
hospital treatment of infectious disease or carcinoma with
- ototoxic medications.

Intervention(s): (1) records review, (2) tests of vestibular
function.

Main outcome measure(s): (1) results of Cawthorne-Hallpike
positional tests for BPPN (electrooculography or
videonystagmography).

Results: Fifty-six of 118 subjects were female, 62 were male.
Age range was 10-81 years, with mean age of 48 years. All
subjects underwent Cawthorne-Hallpike testing; 56 of 118
subjects (47%) had an unequivocally positive Cawthorne-
Hallpike test for BPPN in one or both ears. The occurrence of
BPPN in the Hallpike-positive population was distributed
equally across the age decades.

Conclusion: The high occurrence rate of BPPN in subjects
receiving potentially ototoxic medications is compatible with
the observation that BPPN occurs in combination with other
pathological conditions such as Meniere’s syndrome and
vestibular neuritis. Occurrence of BPPN was independent of
increasing age. The presence of BPPN may complicate the
clinical identification of ototoxicity or obfuscate management.

Supported in part by NIH grants RO1 NS 19221, RO1
DC00205 and NASA grant NAG5-6329.
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AMERICAN OTOLOGICAL SOCIETY, INC.

MISSION STATEMENT

The mission of the American Otological Society, Inc., shall be

e  to advance and promote medical and surgical otology
including the rehabilitation of the hearing and balance
impaired.

e  to encourage, promote, and sponsor research in
otology and related disciplines.

e to conduct an annual meeting of the members for the
presentation and discussion of scientific papers and
the transaction of business affairs of the Society.

s to publish the peer reviewed papers and discussions
presented during the scientific program and the
proceedings of the business meetings.

EDUCATIONAL MISSION STATEMENT

The Educational Mission of the American Otological Society
is to foster dialog on, and dissemination of, information
pertaining to advances in the understanding and management
of otologic and neurotologic disorders. It is expected that the
CME program of the AOS will enhance the competency of the
participant in otology and neurotology.

After attending this meeting, the participant will have a

e  better understanding of sound transmission in the middle
ear and operations to improve conductive hearing loss.

e  Dbetter understanding of the physiology and biochemical
prevention of noise-induced hearing loss.

e  better understanding of transtympanic treatment of
Meniere’s Disease and autoimmune inner ear disease.

¢  better understanding of cochlear implants and prevention
of meningitis.
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AOS Research Grantee Progress Report

Electrical Stimulation to Restore Vestibular Function
AOS Clinician-Scientist Career Development Award

Charley C. Della Santina, PhD, MD
Division of Otology, Neurotology and Skull Base Surgery
Department of Otolaryngology — Head & Neck Surgery
Johns Hopkins School of Medicine

Progress July-December 2002

Synopsis of Project

The goal of this project is to lay a biologic foundation for
development of a prosthesis to restore vestibulo-ocular reflex
(VOR) function in patients disabled by bilateral vestibular
deficiency due to Méniére’s disease, ototoxic drugs, or other
insults to the labyrinth.

Specific aims include:

1) Establish a chinchilla model of peripheral vestibulopathy
using intratympanic gentamicin, and determine whether
viable vestibular nerve afferent fibers remain in treated
cristae after hair cell destruction.

2) Characterize the effect of semicircular canal electrode
placement and stimulation on the cochlea and other
endorgans.

3) Measure the eye movements elicited by electrical stimuli
applied via electrodes near canal cristae, and assess their
dynamics, range and conjugacy. Evaluate stimulation
strategies for expanding the range of eye movements
driven by purely unilateral canal stimulation.

4) Evaluate the extent to which electrical crista stimulation
encoding actual head rotation can stabilize gaze in
bilaterally vestibular-deficient chinchillas.

Summary of Progress During This Period
The main focus of work in the initial 6 months of this 3-year
project has been on refining experimental techniques and
establishing normative data against which results for treated
animals will be compared. Significant progress has been made
in this regard for each of the specific aims.

Aim 1)

After an initial 4-month period of training and adapting
techniques on 8 normal control chinchillas, extracellular single-
unit recording from vestibular afferents during rotational and
galvanic stimulation is now working reliably. We are typically
able to record from 20-30 single vestibular afferents in each
nerve, holding some for >120 minutes and most for >5 minutes
(adequate for spontaneous rate measurement and identification
of target endorgan). Spontaneous firing rates have been similar
to those noted in prior studies, as has been the distribution of
fiber types based on discharge regularity and endorgan. We
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are now ready to begin side-to-side comparisons in a cohort of
8 chinchillas treated unilaterally = with intratympanic
gentamicin. Those animals will also provide material for side-
to-side histological comparison.

We also measured chinchilla vestibular nerve single-unit
afferent activity during galvanic stimulation of the superior
semicircular canal crista and during controlled head rotation.
(We chose the superior canal for ease of surgical access in the
chinchilla.) Galvanic stimuli (0-90 pA pk-pk about a baseline
of <20 to 40 pA) were delivered using metal wire electrodes
implanted through a superior canal fenestration, with the return
electrode in the round window niche. Rotational stimuli were
acceleration steps or 0.5-18 Hz sinusoids, 20-150 deg/sec in the
plane of the canal innervated by the afferent fiber. DC currents
modulated afferent responses from 0 to 130 action potentials/
sec, with higher currents evoking responses with increased
mean rate and decreased variability. Sinusoidal stimuli reliably
elicited a single spike at the instant the fenestration electrode
became cathodic above a threshold, plus additional spikes at a
nearly fixed inter-spike interval during the cathodic phase. The
range of mean afferent spike rates induced by electrical
stimulation encompassed the range observed for head rotation
stimuli. Electrical stimuli also elicited eye movements that
appeared to align in the plane of the stimulated superior canal
(see below).

Aim 2)

We have used two approaches to discem the effect of
semicircular canal electrode implantation on function of the
normal cochlea and labyrinth. First, we have recorded from
vestibular afferents before and after implantation and galvanic
stimulation of the superior semicircular canal in otherwise
normal chinchillas. In 4 of 5 acutely chinchillas implanted
with perilymphatic superior canal electrodes thus far, we have
recorded single unit afferents with responses(rate and preferred
" stimulus/orientation) typical of normal fibers innervating the
horizontal, anterior and superior canals and utricle. Thus, it is
possible to place and galvanically drive electrodes without
ablating function of other endorgans in the labyrinth. One
animal developed signs of unilateral vestibular hypofunction 36
hours after attempted implantation of electrodes very close to
the superior semicircular canal crista. The electrode may have
perforated the membranous labyrinth, whereas others likely
remained in the perilymphatic space.

Evoked auditory brainstem response measurement with sound
field stimulation (using a system designed by Bradford May,
Johns Hopkins Otolaryngology — Head & Neck Surgery) is
now working well. ABR’s have been recorded in 6 control
chinchilla ears, yielding thresholds of 29 +/- 13 dB SPL.
Occluding an ear with a foam plug raises ipsilateral thresholds
by 45 +/- 16 dB SPL. When the test ear is plugged but the non-
test ear is not (simulating testing of an ear deafened by
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unilateral ototoxic treatment), crosstalk attenuation is sufficient
to prevent recording from the contralateral non-test ear. Thus,
although statistically rigorous estimates must await further
normative data, these initial studies suggest we should be able
to detect a unilateral ABR threshold change of 26 dB SPL even
with a normal contralateral ear. We are now ready to perform
pre- and post-operative ABR testing of animals implanted with
semicircular canal electrodes.

Aims 3 and 4)

In order to make maximal use of the opportunity to collaborate
closely with Americo Migliaccio, PhD (a visiting post-doctoral
bioengineer with significant experience in 3-D scleral coil
recording) we have shifted significant effort towards eye
movement recording techniques to address Aims 3 and 4.
Initial eye experiments using glued-on scleral coils and IM
anesthesia in control animals were disappointing. Glued-on
coils tended to shift position and restrict eye rotation due to
impingement on retracted eyelids. Intramuscular anesthetic
effects lingered for many hours, with vestibular-ocular reflex
gains rising slowly with level of consciousness. We have now
converted to surgically implanted scleral coils and inhalant
anesthetics, with excellent results. In 2 animals tested so far
using these techniques, 1-dimensional vestibulo-ocular reflex
gains have been close to the expected value (1.0 in light for 0.5
Hz horizontal rotations).

Importantly, we are successfully recording eye movements in 3
dimensions(which requires two coils implanted on each eye).
This will enable us to directly test our hypotheses regarding the
direction and conjugacy of electrically driven eye movements.

Presentations and Publications
Submissions acknowledging American Otological Society support
. during this initial 6 months include:

1) J.T. Rubinstein and C.C. Della Santina, “Development of a
biophysical model for vestibular prosthesis research,” submitted to
- Journal of Vestibular Research Dec 2002

2) C.C. Della Santina, T.E. Hullar, J.P. Carey, A.A. Migliaccio, L.B.
. Minor, “Comparison of Vestibular Nerve Afferent and Eye Movement

Responses to Galvanic and Rotational Stimuli,” accepted for

presentation at the Annual COSM/AQS Meeting May 2003.

38



AOS Research Grantee Progress Report

Growth Factor Signaling of Otic Capsule Chondrogenesns
Imphcatlons for Otosclerosis

Dorothy A. Frenz, PhD
~ Albert Einstein College of Medicine

Progress Report — October 2002 — January 2003

Summary of research study: Bone morphogenetic proteins
(BMP) and transforming growth factor beta (TGFp) regulate
chondrification of the otic capsule during embryonic
development. These signaling molecules (i.e. BMP, TGFp) are
also present at sites of new bone formation in specimens of the
stapedial footplate from patients with active otosclerosis. This
observation suggests that BMP and TGFp play a role not only
in normal otic capsule formation, but also in the abnormal
chondrification and bone remodeling of otosclerosis. Smadé
and Smad7 are antagonists of BMP/TGFf signaling. During
the current funding period, we have investigated the functional
role of Smad6 and Smad7 in the developing otic capsule, and
" have tested the ability of manipulation of levels of expression
of Smad6 or Smad7 to modify otic capsule chondrogenesis as a
putative means to control chondrogenesis and prevent
overgrowth of the otic capsule. A summary of our progress is
provided below.

Smad6 is expressed in the developing mouse inner ear. We
examined the pattern of expression of Smad6 in the developing
mouse inner ear between ages 10.5 and 14 days of embryonic
development (E10.5, E14). Although Smad6 was present in
the mesenchyme of the E10.5 and E12 inner ear, expression
was most intense at E14 days, when Smad6 protein was
localized to the chondrifying otic capsule and to the
mesenchyme of the forming perilymphatic spaces. The
presence of Smad6 in the cartilaginous otic capsule and
perilymphatic space mesenchyme at this stage of embryonic
development is consistent with a function for Smad6 in the
turning off of chondrogenesis to prevent overgrowth of the otic
capsule and promote the capsular remodelmg assoc1ated with
normal inner ear development.

Expression of Smad7 in the developing mouse inner ear.
An antibody directed against Smad7 was used to define the
pattern of expression of Smad7 in the developing mouse inner
ear. At E10.5 days, Smad7 localized to the loosely organized
periotic mesenchyme surrounding the lateral aspect of the
developing otocyst. In the E12 inner ear, Smad7 was present in
the now condensing periotic mesenchyme that is dorsal and
lateral to the developing horizontal semicircular duct.
Expression of Smad7 at E14 days is currently under
investigation.
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Stimulation of chondrogenesis by blocking of Smad6 or
Smad7. An antisense oligonucleotide approach was used to
define a function for Smad6é and Smad7 in otic capsule
chondrogenesis. High density cultures of E10.5 mouse periotic
mesenchyme containing otic epithelium (periotic mesenchyme
+ otic epithelium) were treated with Smad6 or Smad7 specific
antisense oligonucleotide (60 or 90 pg/ml) for a period of 7
days in vitro. On day 7, the cultures were fixed then stained
with Alcian blue 8GX at pH 1.0, a stain which at this pH binds
specifically to sulfated glycosaminoglycans in the matrix of
chondrifying cells. In cultures treated with Smad6 or Smad7
specific antisense oligonucleotide (60 or 90 pg/mi),

significant enhancement of chondrogenesis, as indicated by a
significant increase in mean values for binding of Alcian blue
stain (pH 1.0), occurred in comparison to untreated or sense
oligonucleotide-treated (60 or 90 pg/ml) control cultures. This
finding supports a role for Smad6 and Smad7 as negative
regulators of otic capsule chondrogenesis in the developing
mouse inner ear. The significance of this study is that it
demonstrates the ability of antisense oligonucleotides to
modulate the chondrogenic response of cultured periotic
mesenchyme by blocking an endogenous signaling molecule.

Redundant function of Smad2 and Smad3 in the inner ear.
We previously reported that the phenotype of the inner ear in
normal (CBA C57/BL6; wild-type) mice and Smad3 null
mutant mice is similar, and suggested that the absence of an
effect of targeted mutation of the Smad3 gene on the inner ear
may be due to functional redundancy between Smad3 and
related Smad2. Since Smad2 null homozygote mice are
embryonic lethal and the phenotype of the inner ear cannot be
examined in the mutant embryos, we began to test for
redundancy using an antisense oligonucleotide approach in
high density cultures. Smad2 or Smad3 speciﬁc antisense
oligonucleotide was added, either alone or in combination, to
cultured E10.5 periotic mesenchyme containing otic
eplthehum In cultures treated either with Smad2 or Smad3
antisense oligonucleotide, the extent of chondrogenesis, as
measured by binding of Alcian blue stain, pH 1.0, was
comparable to their respective sense oligonucleotide treated or
untreated control cultures. However, when cultures were
treated with a combination of Smad2 and Smad3 antisense
oligonucleotides, a significant decrease in chondrogenesis
occurred in comparison to their single-treated antisense
oligonucleotide counterparts. Addition of a combination of
Smad2 and Smad3 sense oligonucleotides had no effect on the
chondrogenic  differentiation of the cultured periotic
mesenchyme. These ﬁndings support functional redundancy
between Smad2 and Smad3 in the developing capsule of the
inner ear. A manuscript reporting these results is in
preparation.
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Specimens of human otosclerotic bone. We have been
accumulating and processing surgical specimens
consisting of parts of the stapedial footplate from
patients with otosclerosis. Over the course of the next
few weeks, these specimens will be immunostained for
Smad2,-3, -5, and -6.
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AOS Research Grantee Progress Report

Role of Noggin in Ear Development

Margaret I. Lomax, PhD
University of Michigan
Department of Otolaryngology-Head & Neck Surgery
Progress Report

Several autosomal dominant human syndromes are known to
cause conductive hearing loss due to stapes ankylosis, the
fusion of the middle-ear ossicle to the oval window of the
cochlea. These syndromes include proximal symphalangism
(SYM1) and multiple synostosis (SYNS1) syndromes, whose
principal features are muitiple joint fusions and conductive
hearing loss caused by stapes ankylosis (Gong et al, 1999).
Dominant missense mutations in the human NOGGIN gene
(NOG) have been identified in several unrelated families with
either SYM1 or SYNS1. Noggin is one of the most powerful
antagonists of bone morphogenetic proteins (BMPs) and
decreased noggin levels would be expected to affect
development of joints, the skeleton, and the bony structures of
the ear. Recently, Dr. Lesperance and her colleagues identified
a family (Family 16) with conductive hearing loss that was
originally attributed to otosclerosis (Brown et al., 2002). The
clinical features of affected family members indicated that the
conductive hearing loss was only one feature of a syndrome
that included congenital stapes ankylosis, broad thumbs and
toes, hyperopia and skeletal anomalies (SABTH), but did not
involve symphalangism. They identified a chain termination
(nonsense) mutation in the NOG gene in Family 16 and an
insertion mutation that leads to premature chain termination in
another family (Family G) with this same syndrome. Thus
human NOG mutations can cause at least three different
syndromes involving skeletal abnormalities, underscoring the
role of noggin in development of joints, the skeleton, and the
bony structures of the ear. The homozygous null Nog” mouse
mutant also has skeletal defects and dies at birth because of
problems with development of the brain, whereas the Nog*"
heterozygote 1is apparently normal with no obvious
neurological, skeletal or otologic phenotype (Brunet et al.,
1998). To understand how expression of NOG mutants affects
BMP signaling and subsequent development of bony
structures, including the stapes and otic capsule, we are
beginning to examine expression of the mouse Nog gene during
normal ear development, along with other genes known to be
expressed in the otic capsule during development, such as
Brn4. These studies have not yet been initiated. We also want
to understand the structure-function relationships between the
mutations in the human NOG gene and the effects of these
chain terminating mutations on Noggin protein.  These
experiments involve the expression of the mutant NOG
sequence in cultured cells. The mutant NOG genes identified
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by Dr. Lesperance have been subcloned into the eukaryotic
expression vector pcDNA3.1-V5-His. The resulting plasmids
have been introduced into COS7 cells by transfection. These
expression constructs should produce truncated Noggin
proteins that are epitope-tagged, i.e., that have short sequences
-at the C-terminus that can be detected by antibodies to either
V5 or His on Western blots. These Western blot experiments
to analyze the expression of mutant NOG are currently in
progress.  These experiments on the structure-function
relationship of NOG mutations should provide insight into the
role of Noggin in the correct development of the bony
structures of the. ear, the ossicles and the otic capsules. We
anticipate that these results will eventually provide information
that will enable otologists to distinguish between otosclerosis
and these syndromes when dealing with patients with -
conductive hearing loss. ‘
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Kinetics of Round Window Permeability
2002-2003 American Otologic Society Research Grant
Progress Report: July 1, 2002 — January 2003

Principal Investigator: Douglas E. Mattox, MD

Abstract of proposed research: The round window
membrane is permeable to a wide variety of substances of
varying molecular size and charge. Based on this
permeability, the application of various agents to the round
window membrane is an increasingly popular method of
treating a number of inner ear disorders and Meniere’s
. Disease in particular.  Intratympanic aminoglycosides,
particularly gentamicin, is currently the most commonly used
non-surgical treatment for Meniere’s Disease after diuretics
* and salt restriction. The local application of corticosteroids
and antimetabolites has also been reported for Meniere’s. The
various clinical trials, outlined in more detail in the
Background Section, are confusing because a diverse number
of techniques and dosing schedules have been used. The
authors propose that one of the underlying problems in
interpreting and applying these potential treatments is a lack
of understanding of the permeability characteristics and
kinetics of the round window membrane. The authors have
developed an in vitro system to test and calculate permeability
constant for the round window membrane for virtually any
substance.

To test round window permeability, a guinea pig round
window is isolated with its bony annulus and mounted in a
double sided Lucite perfusion chamber. The upper chamber,
representing the middle ear, allows for a 50puL depot of drug
solution. Samples aliquots are taken from the middle ear
chamber before and after each experiment to verify the extent
of drug depletion. The lower chamber, representing the inner
ear, is continuously perfused with balanced salt solution. The
outflow is collected every hour for 24 hours in a fraction
collector. The permeability constant, Ky,s (cm/sec), over 24
hours is calculated as follows:

Rtotal 1
King, = === X ===

(4) D)

where R, equals the total moles through the RWM in time ¢,
A = the surface area of the exposed RWM (cm?), ¢ = time
interval (sec), and D = concentration of compound in the
middle ear chamber (mol/mL).
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Specific Aim 1a. Determine the stability of the round
window membrane in the perfusion chamber over time.
Initial experiment lasted 24 hours and the permeability of the
round window was stable overtime after an initial equilibrium
phase.  Subsequent experiments with >H-Dexamethasone
carried over 48 hours demonstrated integrity of the round
window membrane for the entire experiment.

Specific Aim 1b. Determine the permeability constant for
the guinea pig round window membrane in vitro for
gentamicin. The Kiny, for *H-dexamethasone was 1.5 + 0.4 x
107 cm/s. Radiolabeled prednisone and triamcinolone have
Just been obtained and will be tested in the second six months.

Specific Aim 2: Determine if there is a differential
directional permeability of the round window to water.

Witte (2000) evaluated round window membrane transport in a
static two-chambered preparation and found that there was net
water flow from the middle ear to the inner ear side of the
round window membrane. We evaluated the differential
diffusion of H3-H,0 from the middle ear to the inner ear and
vice versa by mounting the round window membrane in the
normal configuration and inverted (with the inner ear surface
toward the drug reservoir. The Ky for the normal orientation
was 2.8 x 107 verses 4.1 x 10°° for the inverted membrane.
This result is directly contrary to the previous finding in that
the membrane was more permeable in the direction from the
inner ear to the middle ear. More experiments and histology
are pending to determine if this result is the result of an
unidentified artifact.
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