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SATURDAY, APRIL 17, 1993

REGISTRATION - 7:00 a.m.

BUSINESS MEETINC - 7:oo a.m.
ROOM: The Beverly Hills Room (Restricted to Members)

Minutes of the Previous Annual Meetrng

lntroduction of New Members

Election of Nominating Committee

Report of the Secretary/Treasurer

Report of Editor/Librarian

SCIENTIFIC PROGRAM - 7:30 a.m.

ROOM: The Beverly Hills Room (Open to Non-Members)

Remarks by the President
Mansfield F. W. Smith, M.D.

Remarks bY the Cuest of Honor
D. Thane R. Cody, M.D.

Presidential Citation
Helen H. Potter
"Pioneer in Oral Education of the Hearing lmpaired"

1. B:00 a.m. ON CENETIC AND ENVIRONMEN-
TAL FACTORS IN MENIERE'S DISEASE

Mr. Andrew W. Morrison'
Professor lames Mowbray
(bY invitation)
Professor Robert Williamson
(bY invitation)

2. B:10 a.m. EVALUATION OF TORSIONAL EYE

RESPONSES IN DIACNOSIS OF

VESTIBULAR DISORDERS

Walter H. fohnson, Ph.D., F.C.A'S'!''
Henry G. Kitts (bY invitation)

l. Wadia, B.Sc. (bY invitation)
Michael Thornton, B'A'Sc'
(bY invitation)

'Speaker
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l. B:20 a.m. AN ANIMAL MODEL OF TINNITUS:
A DECADE OF DEVELOPMENT
P. f. lastreboff, Ph.D.' (by invitation)
Clarence T. Sasaki, M.D.

4. 8:30 a.m. ASSESSMENT OF THE STATUS OF
THE PERIPHERAL AUDITORY SYS.

TEM IN INFANTS AND CHILDREN
USINC EVOKED OTOACOUSTIC
EMISSIONS
Susan l. Norton, Ph.D.' (by invitation)

5. B:40 a.m. THE EFFECT OF PERILYMPHATIC
FISTULAE ON DISTORTION
PRODUCT EMISSIONS IN THE
CUINEA PIC

fohn Kokesh, M.D.' (bY invitation)
Susan Norton, Ph.D. (bY invitation
Larry Duckert, M.D., Ph.D.

6. 8:50 a.m. DISTORTION PRODUCT
OTOACOUSTIC EMISSIONS IN THE
ELDERLY AND IN PATIENTS WITH
SENILE DEMENTIA OF THE
ALZHEIMER'S TYPE

Philip Garcia, M.D.' (by invitation)

fudy Peterein, MS-CCA (by invitation)
Roanne K. Karzon, Ph.D. (by invitation)
George A. Gates, M.D.

9:00 a.m. DISCUSSION

9: l0 a.m.

ADVANCED VESTIBULAR TESTINC AND REHABILITATION
DO THEY MAKE A DIFFERENCE?

PANEL
Moderator - John R. E. Dickens, M.D'

Panelists
David Cyr, Ph.D. (bY invitation)

Susan Herdman, Ph.D. (by invitation)
Charles Luetje, M.D.

Steven A. Telian, M.D. (by invitation)
'Speaker Robert lackler, M.D.
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10:00 a.m. DISCUSSION

10:10 a.m. INTERMISSION

7. l0:30 a.m. EPINEPHRINE INDUCED CHANCES
IN HUMAN COCHLEAR BLOOD
FLOW
losef M. Miller, Ph.D.'
Esa A. Laurikainen, M.D., Ph.D.
(by invitation)
Reidar Grenman, M.D., Ph.D.
(by invitation)
fouko Suonpaa, M.D., Ph.D.
(by invitation)
Goran Bredberg, M.D., Ph.D.
(by invitation)

B. l0:40 a.m. CELL DIVISION lN THE CERBIL
COCHLEA AFTER ACOUSTIC
OVERSTIMULATION
David W. Roberson, M.D.'
(by invitation)
Edwin W Rubel, Ph.D.

9. l0:50 a.m. CHANCES lN THE CENTRAL AUDI-
TORY PATHWAY IN DEAFNESS

lean K. Moore, Ph.D.' (by invitation)
lohn K. Niparko, M.D. (by invitation)
Fred H. Linthicum, M.D.

10. 11:00 a.m. REPAIR OF CHRONIC TYMPANIC
MEMBRANE PERFORATIONS WITH
EPIDERMAL CROWTH FACTOR
Robert K. fackler, M.D.'
Alice l. Lee, B.A. (by invitation)
Ninetta M. Scott, B.A. (by invitation)
C. Philip Amoils, M.D. (by invitation)
Maya Cato, B.A. (by invitation)

'Speaker
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11. 11:10 a.m.

12. I1:20 a.m.

'I I:30 a.m.

13. 1 1:40 a.m.

'14. 11:50 a.m.

15. 12:00 p.m.

FUNCTIONAL LOCALIZATION IN
EUSTACHIAN TUBE: A HYPOTHESIS
lsamu Sando, M.D., D.M.S.'
Haruo Takahashi, M.D. (by invitation)
Sholi Matsune, M.D., D.M.S.
(by invitation)
Haiime Aoki, M.D., D.M.S.
(by invitation)

NEW KNOWLEDGE ABOUT THE
FUNCTION OF THE HUMAN
MIDDLE EAR
Richard L. Goode, M.D.'
Mead Killion, Ph.D. (by invitation)

DISCUSSION

OTOLOCIC ASPECTS OF THE
ACOUSTIC ENVIRONMENT IN
RESTAURANTS
Charles P. Lebo, M.D.' (by invitation)
Ellen R. Mosher, M.S. (by invitation)
Susan felonek, M.B.A. (by invitation)
David R. Schwind, B.S.E. (by invitation)
Karen Decker, B.A.E. (by invitation)
Harlan Krusemark, B.S. (by invitation)
Pamela Kurz, B. Arch. (by invitation)

TEST FITTINC AN IMPLANTABLE
HEARINC AID ON 3D CT SCAN
RECONSTRUCTIONS OF THE
TEMPORAL BONE
Greg Esselman, B.S.' (by invitation)

fim Coticchia, M.D.' (by invitation)
Michael Vannier, M.D. (by invitation)
Gail l. Neely, M.D.
lohn M. Fredrickson, M.D.

CLINICAL APPLICATIONS FOR
MULTIPLE FREQUENCY
TYMPANOMETRY
David f. tilly, Ph.D. (by invitation)
F. Owen Black, M.D., F.A.C.S.'

'Speaker
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16. 12:10 p.m. MYCOBACTERIUM CHELONAE
OTORRHEA
Daniel l. Franklin, M.D.'
Michael G. Stewart, M.D.
(by invitation)
Richard f. Wallace, fr., M.D.
(by invitation)
leffrey R. Starke, M.D. (by invitation)

17. 12:20 p.m. FLOW CYTOMETRIC STUDY OF
ACOUSTIC NEUROMAS: CORRELA-
TION WITH CLINICAL FINDINC
Donald W. Goin, M.D..
Sheila E. Ryan, M.D. (by nvitation)
Eleanor B. Sinton, M.D. (by invitation)
David C. Kelsall, M.D. (by invitation)

12:30 p.m. DISCUSSION

12:40 p.m. PHOTOCRAPH
(All members remain for group photo)

PRESIDENT'S RECEPTION AND DINNER DANCE
Reception 6:30 p.m. - Room: Century Ball Room ll

Banquet 7:30 p.m. - Room: Century Ball Room I

For Members. Officially Invited Cuests,
their Ladies or Escorts

Black Tie -

suNDAY, APRIL 't8, 1993

RECISTRATION - 7:00 a.m.

BUSINESS MEETING - 12:30 p.m.
ROOM: The Beverly Hills Room (Restricted to Members)

Report of the:
a. Board of Trustees of the Research Fund
b. American National Standards lnstitute
c. American Board of Otolaryngology
d. Award of Merit Committee
e. American College of Surgeons
f. American Academy of Otolaryngology-Head and

Neck Surgery
'Speaker
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Report of the Audit Committee

Report of the Nominating Committee

Reading of Communications

Unfinished Business

New Business

SCIENTIFIC PROGRAM - 1:00 p.m.
ROOM: The Beverly Hills Room (Open to Non-Members)

lB. 1:00 p.m. USE OF PROLIFERATING CELL
NUCLEAR ANTICEN IN THE DETER-
MINATION OF CROWTH MTES IN
ACOUSTIC NEUROMAS
Richard f. Wiet, M.D., F.A.C.S.'
Stephen G. Ruby, M.D. (bY invitation)
George P. Bauer, M.D. (by invitation)

19. 1:10 p.m. ANTIDROMIC STIMULATION OF
THE CREATER SUPERFICIAL PETRO-
SAL NERVE (GSPN) IN MIDDLE
FOSSA SURCERY
Moises A. Arriaga, Maior, USAF,
M.D.' (by invitation)
Regis Haid, M.D. (by invitation)
David Masel, M.D. (by invitation)

20. 1:20 p.m. FACIAL NERVE TUMORS PRESENT-
INC AS ACOUSTIC NEUROMAS
Sean O. McMenomey, M.D.'
(by invitation)
Michael E. Glasscock, M.D.
Lloyd B. Minor, M.D. (by invitation)
Barry Strasnick, M.D. (by invitation)
C. Gary fackson, M.D.

11
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21 . 1:30 p.m.

22. 1:40 p.m.

23. 1:50 p.m.

2:00 p.m.

2:10 p.m.

TRANSLABYRI NTH I N E APPROACH
TO SKULL BASE TUMORS WITH
HEARING PRESERVATION
Barry E. Hirsch, M.D., F.A.C.S.'
(by invitation)
Stephen P. Cass, M.D. (by invitation)
Laligam Sekhar, M.D. (by invitation)
Donald C. Wright, M.D. (by invitation)

VENOUS INFARCTION FOLLOW-
ING TRANSLABYRINTHINE ACCESS
TO THE CEREBELLOPONTINE
ANGLE
fohn P. Leonetti, M.D.' (by invitation)
O. Howard Reichman, M.D.
(by invitation)
Seth f. Silberman, M.D. (by invitation)

EXCISION OF PETROCLIVAL
TUMORS BY A TOTAL
PETROSECTOMY APPROACH
Stephen P. Cass, M.D.' (by invitation)
Laligam N. Sekhar, M.D. (by invitation)
Barry E. Hirsch, M.D. (by invitation)
Donald C. Wright, l,t.O. (by invitation)
Shlomo Pomeranz, M.D. (bv invitation)

DISCUSSION

INTMOPERATIVE NEURAL MONI-
TORING: WHEN IS IT HELPFUL,

WHEN lS tT REQUTRED?
PANEL

Moderator - Robert K. Jackler, M.D.

Panelists
Derald E. Brackmann, M.D.

Barry E. Hirsch, M.D.
.lack M. Kartush, M.D.
John K. Niparko, M.D.

Samuel H. Selesnick, M.D.
Herbert Silverstein, M.D.

'Speaker
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24.

3:00 p.m.

3:10 p.m.

3:30 p.m.

25. 3:40 p.m.

26. 3:50 p.m.

27. 4:00 p.m.

DISCUSSION

INTERMISSION

INTRAOPEMTIVE MEASURES OF
THE ELECTRICALLY EVOKED COM-
POUND ACTION POTENTIAL
Bruce l. Gantz, M.D., F.A.C.S.'
Carolyn f. Brown, Ph.D. (by invitation)
Paul f. Abbas, Ph.D. (by invitation)

JUST NOTICEABLE DIFFERENCES
FOR SYNTHESIZED SPEECH STIM.
ULI IN COCHLEAR IMPLANT
RECIPIENTS
Alan G. Micco, M.D.' (by invitation)
Tom Carrell, Ph.D. (by invitation)
Nina Kraus, Ph.D. (by invitation)
Dawn B. Koch, Ph.D. (by invitation)
Anu Sharma, M.A. (by invitation)
Richard f. Wiet, M.D.

COCHLEAR IMPLANT RELATED
OSTEONEOCENESIS IN AN ANI-
MAL MODEL: FLUORESCENT
LABELS

lames E. Saunders, M.D.'
(by invitation)
David W. Molter, M.D. (by invitation)
fohn T. McElveen, lr., M.D.
(by invitation)

ACOUSTIC REFLEX DECAY IN
MULTI.CHAN NEL COCHLEAR
IMPLANT PATIENTS
Tracey G. Wellendorf, M.D.'
(by invitation)
Harold C. Pillsbury, M.D.
foseph W. Hall, Ph.D. (by invitation)
fohn H. Grose, Ph.D. (by invitation)
Tambrey Oettinger, M.Ed.
(by invitation)

'Speaker
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29.

30.

28. 4:10 p.m.

4:20 p.m.

4:30 p.m.

4:40 p.m.

31. 4:50 p.m.

5:00 p.m.

5:10 p.m.

AN UPDATE OF REPARATIVE
CRANULOMA: A SURVEY OF THE
AMERICAN OTOLOCICAL SOCIETY
AND THE AMERICAN
NEUROTOLOGICAL SOCIETY
Michael A. Seicshnaydre, M.D.'
(by invitation)
Aristides Sismanis, M.D., F.A.C.S.
Gordon B. Hughes, M.D., F.A.C.S.

FATE OF ALCOHOL PRESERVED
HOMOCRAFT OSSICLES
Roger E. Wehrs, M.D.t

DISCUSSION

ROLE OF AUTOIMMUNITY IN
CONTMLATERAL DELAYED
ENDOLYMPHATIC HYDROPS
feffery P. Harris, M.D., Ph.D.'
David Aframian, M.D. (by invitation)

NEUROTOLOCIC MANI FESTATIONS
OF HIV INFECTION _

IMMUNOH ISTOCHEMICAL AND
EM STUDY
Dennis G. Pappas, fr., M.D.'
H. K. Chandra Sekhar, M.D.
(by invitation)
Dean E. Hillman, Ph.D. (by invitation)
fin Lim, B.S. (by invitation)

lnstallation of New President:
Robert l. Kohut, M.D.

ADJOURNMENT

'Speaker
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ON (M{EIrc AND E{VIRONMB{TAL BACIOR,II IN MB{IRBS DEEAS

Andrew W. Morrison, hof. Iames Mowbray, Prof. Robert Williamson

An association between Meniere's disease (MD) and one of the HLA{ geaoqpcs has been
ideatifed. The present nesearch is a prqgression from aesociationto liokage snrdy in familiee with
more rhnn orc livttrg member afrected by unequivocal Menierc's dieeasc. The firc stage, th€
identification of a srffioient number of such families, the confruration of the diagaosis aad tte
collection of blood samples is progrressing vell. The second sage, the HLA tping vithin rhe
families, conceatratiag initially oa affected Bcrtrbsm is producing inter€sirg reedts.

Wo have aleo showl an aesociation b€tween active phases of MD and the presence of circulating
immune complexes, and of group specifio protein of edenovinrses, VPl, itr the renrm, bound
largely to the IGM antibody idemified in the oorylexes. This invecigation continues to cotrfirm
thess rcurlr ia cas€s of MD coryared with control. The family ordies include these rearphes
since therc may be varianrs of MD where a differrent genetic background predisposes to viral
&mage. C6 may be the site of a gene rcgion involved ia ursceptibility to the dieease.

To teo the hypotheeis that there maybo a genetic predisporition to MD, which may interact with
other facton eg em.irotrmeninl srch as vinrses or imunqgen, DNA saryles from our family
members wil b€ rudied with oritable plobes or DNA marters utilizing clinical clues !o s[rdy
caadidate regiors of the hu-an genome. rte pmje,ct will then be assessed prior to the fnal
sage, the total genome search.

Objectives:

To ascertsitr families vith more than one member urfrering tom Meniere's disease.

To identiS a possible geaetic prediryosition to Meniere's disease.

To idemify poesible environmental triggers.

l.

2.

3.



EVALIIATK)N OF T(XSPNAL ETE RESFONSET IN DIAG:N(S OF VXSiIIB['I.A[.
DE()RI'ES

Walter H. Iohnson, Ph.D., F.C.A.S.I., Henry G. Kifio,

I. Wadia, B.Sc.' Michael Thormon, B.A.Sc.

A rcchnique has been developed which involves meaqupment ofeye torsion in response !o body

tilt at a rate which is srb-threshold for semicircular canal cimrlation but which activates @y
chaoge in body position r€lative to the gravity vector) r€Ercnses specifically im,olving the otolith
receptors of the hner Ear. Reurlting couder-rolling compensatory respomes can be accurately

measured and the reeults comparcd fmm different directions of body tilt. Measremenl of the

degree of eye torsion responses is accomplistred by the use of miniatre video cameras coupled

!o a T.V. moniSor and associated corryuter digitizing e4uipment vhich produces a priatout in
analogue form of the patient's resporfues. It is enphasized that the procedure imlolves the

rccqrding ofeach eye separately and eimultaneously thus facilitating the determination ofporsiblc
CNS involvement as compar€d to the responses ofpatients with peripheral lesions. The average

range ofnormal healthy responses can be urperimpored on the patient's reElonses to facilitate a

pictorid comparison.

The presentation will include a brief review of the s(aurs of our knowledge concerning the rclated

physiology of otolith function.
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AI{ AITIIUALMODE OFTINNIIIE: ADECN)EOF DEITEI)ruB{T.
Pawel f. Iacleboff, ph.D. ald Clareace T. SaseH, M.D.

-Althoughtianitus affectsapproximately 9 mi[i6aps6r1u inthe U.S.A., a cureremeins elusive
aad the mechanisms ofits origin are stilt speculative. 

-Ihe 
cnrcial ob$acle ia tinniurs r€search has

been the t6st sf an enimal model, thus limiting iavecigatioas to hunaa subjects rriG 
"l "p,purcotrecrictions. Creatiqg an animal model of tinniurs seamed to be i"Toesibli since tinnitrs','being

I aujitory p-hantoP PercePtion' does aot have any meaurable physical correlate. Over the tai
deca& we have been creating an anirnar model of tinniuis by corrbining a variety of
methodologie-s includirg-a behavioral c-omponent to allow forthe detection of tinnlurs percepiion.

The.developmeat ofa model had.be€n marted- using 2deo:ryglucose to ,"p .u.lg.. io th.
metabolic-activity of the auditory pathways as a functiIn of rime-afteruoilur.rir J.c"rction of
9ochl9a, thcorrgical pmcedure which induces tinnius ia humens in abour 5O% of caees. lt hae
boen found that a0er eeven days the initial decreaee ofthe metabotic rate in the cochlear mrcleusand the irforior colliculus, cggesnondias to the side ofthe lesion, recoverred to preoperative
values. such a redoration ofthe metabolism could be due to the devetopment oftionitrs.

-. 
sPontsreous activ8 of si4gte units recorded from the inferior colliculus beforc and after

saligllgto adminiecration was.iwecigated 
!o p:.d oossible chaqges io *r.oour 

"ctirity 
rlatea

to tionios. lalicylate adminimration resrlted in arincrease of d. ;;;;brbrc-frequ.ncy or
diecharges of units recorded from the inferior colliculus. The observati;; thai-salicyrate vas
without efiect for units rccorded flom the cerebellu- 

"rg""a "g"inrt 
tl. 

"r,pf"*rf.r 
.f rn" **ftt

as retrecting.nonspecific to auditory system action otti'e aruj. fre obsefoation o,u., no*,."o,
consisent with the i$erpretation thit tf,e reeiltr reflect the preLace of salicyfate-inauc"a tiooin r,
Fuilhermorc, the data- urggested the emergence of abiormal teryoral patterns of neumnal
3cti1t9. Our 

-recent 
data have confrmed and further elaborated ,fuir ofeervation, indicating

involvemeil of e:rtratemniecal pathways and certain srbclasses of units itr dooitur:--
Altholch Fq 2{r,o1yg!ucose ana singte unit recordings inaicatea oe po.Juiitv of tinnirrs

ptteence in snimels, the finnl proof could oioly be acnievea 6y ev"ruatlnim,irin."tioir or".i-'rbohllior p_resumably iaduced by tinniurs. 
-we 

devetoped a behavioral -oaei ta.ea on o"
cgndilioryd orppression paraqicm and rorred it exrensively. The basic ad* ;";; orcate a
sitration in which !n-y kind of iuditory signat is associared'with or.ty, .n rea. o.ice *ouu
indicate danger atrd iaduce fear, whicL could also be measured. hd;;iqg ti"rtor" t" rats that
were trained ro be afraid of eilence provided them with a safety sigri ;d t"iuurco o"
e:rtiaction pmcese of the trained fear ofsilence. Furiher refining of OiuTmi. p*Jie. allowed

:::9:T:,I^ti11l.15 !'Th-*9 toudnese... Ev.ery operimentar-madpuration;ha; inducioguDilus or lls aleviation is ftS evaluated in the behavioral paradigm to delermine if tinninrs i-s
prese+ aTd if it changes due ro e:cperimenral maniFulatioo. tt"--oa"f i;;*ee;l; used for
-rovesugatrrg the hlryolheees for the mechanisms of rinnitrs, includigg the involvemenrlfcalcium
homcosasis, the role of calcium charmels and the pojrititiry .T.ff irg 

"A;ium 
channel

modulalors T d?liog wirh rinnius. presently we uoe e.$aaoiag the 
-mJei-to io"lrd"

immunocytochemisry and parch claq recordings.

OBIECTIVES:
l. An objective animnl ap{el of tinnihrs has been

evaluation of: il oerceotion of nhnmacnlnoinallo-i,
developed. This model iacludes thoi) perceptionof

and loudnees; ii)
harmacologically-iaduced tinninrs in rats, includiog its pitch

"tTFt"4 
activity of siagle reuroru in rhe auditoryiarhiay;..- .v-rsww, u, u|uuyrerq@ Etwmcul acuvly of Surglg lleurong j

iii) potentials, micromechanics, and ion homeojtasis of-the cochlea.2. Etectro,physiolqgical recordings perforued uader conditions in which animgts exhibit€d
behavioral menifestation o.f tinnitrs revealed the preeence of abnormal, epifaric-fte activity
at the level of inferior colliculus.

3' This model is presenly used to evaluate the effectiveness of potential teahen3s as well as
!o itrestigate the mephanisms ef tinniglg; Specifcally, the idolvement of cochlear catcium
homeostasis, classes of neurotransminers, uid th" ""it l pr"cessingo?tt; it drr; signal in
tinniurs perception.

(Srpporred bry NIDCD/NIH gEnl8 D@,q D@O44S and DRD
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ASIEXSIE{T OF TEB STATUS OF TEE TBIIERAL AI'DIN)f,Y SYlilBT IN

Susan l.Norton, Ph.D.

Evoked otoacousic emiesions (EOAE) represent energy generated within the cochlea duri4g or

following presentation of an external acoustic Simulus. Because they caa be measued in the

exteroal ear canal EOAE are a powerful non-invasive Sool for assessing cochlear datrs. Other

advanrages ofEOAE are (l) they ane frequency-specific; @) they can be rpcorded actogs a brosd

range of frequencies (e.g. at least 500{000 Hz); aaA (3) they are pre-neural. In a shrdy of
children 4 to 13 years ofage (mean age 7.4 years) ve fouad a sycematic relationship between
EOAE anplinrde and pure tone averuge (PTA). EOAE arpliude decreased as PTA ircreased.

ln ears with a PTA > rl() dB HL EOAE were generally not obseped. Using decieion criteria based

on 8igrul detection theory we found that click- and tone-buru evoked emission aryliUde

predicted PTA : 30 dB HL with 95-lN% accuracy. These results in children caa be entended

to infants. Normal-hearing infants have very robust EOAE. We have found the EOAE can be

used to (l) ecreen for hearing loss in neonates; and (2) when cornbined with auditory brairunem
rcsponses (ABR) can help separate peripheral and central auditory pathology in neurologically
compromised infaats.

Objectives:

l. The practitioner should be familiar with evoked otoacoustic emissions as a tool for screening

for heari4g impairment in infants.

2. The practitioner should be familiar with the rclationrhip between EOAEs and ABR io infants.

3. The practitioner should be familiar with the concept of universal neonatal 6sreening for

hearing inpairment using EOAEs.



TEE EFECT OF TBILIUETJIrc FITTI'IAE ON DITOR"IPN IRODUCT
mrErsxoNs IN rf,B GITINEA rc

Iohn Kokesh, M.D., Suean Norton, ph.D.,
Larry Ducke( M.D., Ph.D.

unilateral rcuod window perilyryhatic fisrlae were urrgrcally creaEd in 2o gginea pigp.
Digonion product oloacousic emissiotrs at 2fl-D, werre recorded prior to and immediately
folloving laceration of the mund window. Tte cimuti wer€ tvo equal level pure tones, fl aad
fz (fl <o)' raogirg ftom 20 dB to E0 dB sPL. o frequeacies nogea from 2,000 llz ro 10,000
IIz wilh a fixed f,Ufl ntio of 1.25. Animals wirh opened bullae but withouc fiorlae sefled as
cotrtlot8. Imrnediately after ao acuto fifrrla there was a catiscically significam reduction in
emiesion ampliurde acroes all cimulus lovels in the e:Eerimental ears coupared to the controls
Gr<0.05). This is ir contsast to pathologies urch as hydrops or ototodc drug adminicration
which effect emissions in roqronso !o low-tcBodeEte level stimuli, brn not to high-levet $imili.
Aier aa lt &y urrvival poriod emiesion tneasrementr were repeated, aad fluorerein was
iDfused hto tho cochlea !o veri$ patency or healing of the fieorla. Nine nnimnls demonshatsd
patonl fis[rlae while elevea healed their fimrlae. At 18{ays emission amplinrdes in animalr with
healed fisnrlae could not be differpntiated from controls yhile emission amplinrdes in animals wilh
pateDl fi&rlae were stalistically difrerenr from controls (p<0.05), The re$lts srggec rhat
otoacouocic emissiom may be useful in detecting perilynphatic fisarlae and in moaitoriDg their
healing.
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PAIIB{II; VIIE SENILE DEUE{TIA OF Tf,E AI.ZEEMRIS TTTE"

Philip Garcia, M.D., Iudy Peterein, MS-CCA,
Roanne K. Karzon, Ph,D., George A. Gates, M.D.

Prior snrdies have indicated ttrat elderly patients with senile dementia of the Alzheimer's t;rye

(SDAT) have poorer behavior pure-tone thresholds than would be e:cpocted by age alone. To

invegigate whether hearing loes, as opposed to poor performance on auditory tarkr, is part ofthe
SDAT syndrome we studied a group of patients with early SDAT by urbjective (behavioral) and

objective audiometry (auditory brainstem Besponses (ABR) and disortioa prcduct otoacoustic

emissions (DPOE)). DPOE provide an objective asseosment of peripberal cochlear function

through the generation of a cochlear emission in responee to stimulation of the cochlea by two

tones. The healthy cochlea produceo an acoustic response in proportion ro the stimulus intensity

at a frequency that is closely related to the frequencies ofthe tcst tones Qfl-D). By varyrog the

frequency and intensily of the input stimuli, a DPOE map of cochlear function may be obtained.

Interpretation of the results of DPOE audiometry are still under strdy.

Pure-tone audiometric thresholds, DPOE, selective ABR, and measrles of central auditory

function (SSI€CM, SSI-ICM) weie prosPectively meazured in 77 elderly adults (mean age 77

years), including 42 patients with r Clinical Dementia Rating (CDR) of 0.5 or 1.0 (ndicating

early SDAT). Ten normal hearing adults (age 18-29) served as normat controls. The data were

collected with the audiologist and investigators blinded to the CDR statls of the subjects.

The magniurde of DPOE at 75 dB SPL and UO detection thresholds at l, 2,3, and 4 kHz werp

examined as a function of CDR and severity of hearing loss. The DPOE varied significantly with
the pure-tone thresholds, but there were no significant differences wene found as a function of
CDR score.

DPOE are useful adjuncts for assessment ofperipheral hearing loss in the elderly and in patients

unable to respond objectively. We conclude that patients with early SDAT do not exhibit hearing

loss to any greater extent than age matched controls. Based on lhese subjects it does not appear

that involvement of the auditory system is an early sign of SDAT.

Objectives:

1. To examine and assess the clinical utility ofdistortion product otoacouotic emissions in the

elderly and compare them in patients with SDAT.

2. To evaluate and compare audiometric tests in the elderly and inpatients with SDAT.



HNEEnINE INDUCE) CEAII@S IN ET'MAIiI COCUIXAR BIIDD FI.oV

Iosef M. Miller, Ph,D., Esa A. Laurikainen, M.D., ph.D.,
Rei&r Grenman, M.D., Ph.D., Jouko Suonpaa, M.D., ph.D.,

Goraa Bredberg, M.D. Ph.D,

Recently it has been rcport€d that humrn cochlear blood flow (CBF) can be measrred
nonimasively via a laeer Doppler flowmeter (LDF). Increaees in cBF were rcported in
aaeghetized ald non-anesthetized human volunteers with electrical etimulation applied to the
round window (R\Y) at levels comparable to those used ia cochlear in prostheees. Little or no
chalge was rqrorted Yith CO2 respiration. In ane*hetized urbjects, marked CBF iacreases we1rs
found with warm water irrigation of the ear can8l. The cufl€nt &rdy extends thes€ ffrdings on
human CBF by invemigating the effect of to,pical sympathetic dnrgs. Patients of this mrdy were
operated upoo forthe condition ofexcessive salivation by sectioning the tympanic plexus thmugh
a middle ear apprcacb. DudDg thig pmcedune CBF was monitored over the stria vascularis of
the basal trn ofthe cochlea using the needle probe of a Pedmed Laser Doppler Flowmeter. To
facilitate the operative procedur,e the urgery was carried out under hypotensive anedhesia, and
at the termination of the el(gery, blood prrcsure @P) was normalized by the means of systemic
adminis&ation of epinephrine. This prccedure resrlts in a transient overshoot ia blood preeuse
dudrg epinephdne infusion. Furthetmore, occaeional blefditrg in the middle ear vas controlled
by topical application of epinephrine l:1000. The drug was also applied directly ro rhe RW ro
examino its effect on CBF.

Syuemio epinephrine caused a 4G.77 mmHg (t 7O%) increase in the mean Bp. The iritial Bp
increass wae agsooiared with a sm8ll 14 ! 5% (MrsD) initial increase in skin blood flow (SBF)
and CBF (beta effect). This was followed by a marked reduction in SBF (.8r26%)(alph8 etres0
and further incrcase uncBF (52t21%). The l:l@ epinephrine applied to the RW reerlte.d in
a consisent dramatic decneaee in CBF (6113 l %) bctow the resti4g baeeline value vhile BP and
SBF vere uraffected. cBF began a elow recovery after 2 mimrtes. At this rime the drug was
removed the RW ard cBF recovelcd to predrug baseline over 9-14 mimrtes. These chaoges in
CBF were larger than those obsewed in guinea pigs with comparable menipulations, urggestirg
a relatively more pronounced iryoraace of adrenergic contmt of cochlear blood flow in humanr
than in rodents. We note that these cha4ges vith topical epinephrine application utilized the same
concenlration as that routinely used in middle ear surgery. Such chaqges, ifprolonged, could
account for the occasioml une:rplained eensory neural hearing loss e1 'rnitu6 arcociarcd wirh
eome middle ear procedures. This may be a particular concern in the metabolioally compromised
cochlea, e.g. in older patients or in patients with a prior hicory of noise erpourre.

Objectives:

l. To evaluate the reqponsiveness of cochlear blood flov to trmsient eyetemic blood prcsurre
changes aad a locally applied adrenergic agent.

2. To assess the peroeability of the round window merabrane to a vasoactive dnrg which may
ofrer a therapeutio advantage and/or demonsrate a risk to negatively affect blood flow.

3. To validate the utility of the laser Doppler to study lhe dynamic propertiee of imer ear btood
flow in humans.

This work was supported ia part by the Alan Gornick Tirnitrs Fund.



CEI DIVTIPN TN Tf,B GlBBlL O(EEI.EA
AFTR, AOOIEIrc OVRSTIMI'I.AIX)N

David W. Roberxon, M.D., Edwitr W. Rub€I, Ph.D.

Recent strdies have shown that regeneration of cochlear hair celle occuro in avian species after
acousic and ototoxic in$lt. It has not been unequivocally determined whether the mammalian
inner ear has eimilar regenerative potential. This snrdy was undertaken to deterrrine if hair cells

or other cells of the marnmalian cochlea would proliferate followrng acoustic trauma.
Four, 2l &y old gerbil pups were urbjected to an acousic inndt consieting of a two octave

(146G5650) band of white noise at 130 dB SPL for 13 hours. B€gitrtring immediately following
the noise erqroslFe, the pups were injected intramuscularly with 0.2 mCi of tritiated thymidine
every twelve hours for five &ys (total dose, 2.0 mCi, approximately 130 mCi/kg body weight).
Twelve days after the noise elposure, the pups were over-anpdhetized and their labyrinths itrfuscd
with 2% paraformaldehyde and 2% glutaraldehyde fixative in 0.2 N cacodylate buffer with l0
mgA CaCl. The animnls were sacrificed and the cochleas kept in fixative overaight at 4oC. TVo
age-matshed control pups did not undergo noiee er(posrre but were otherwise treated similarly.

The cochleas were embedded in Polybed media @olysciencee, W'arren, PA) and cut ioro four
qusdrants with two axial, mid-modiolar cuts usiqg a jeweler's diamond eaw. The cochlear faces,
including the organ of Corti, we'e sectioned at 3 ,rm. Sections were placed on acid-waehed,
chrome-alum $bbed slides, dippr:d in Kod8k NTB2 Nuclesr Track emulsion (l : I dilution) and
exposed at 4oC for periode ranging from two to twenty-eight months. The sections were
developed, fixed, counterstained with toluidine blue and coverslipped with DPX.

The noise{amaged cochleas showed progressively more severB damage from apical to baeal

tums. [n the apical trrn, there was little or no visible damage; ia the middle urn, thete was some

loss of the cellular organization of the organ of Corti; in the basal irro, there war BotE sevele
damage, extending in some cases to conplete desEuction of the organ of Coci and the iqgrowth
of a new epithelial layer on the basilar membrane.

In over 2@ sections examined from the undamaged cochleas, there was no evidence ofany
cell division in the organ of Corti or in other cochlear s(rucurres. [n over 300 sections exrmined
from the noise{amaged c@hleas, there was no evidence of hair cell regeoeration, or of any cell
division within the organ of Corti. Labeled nuclei were rcen in several other locations in the
noisedamaged cochleas. Labeled nuclei were frequently seen amoqg the VItr nerve fbers
coursing towards the modiolus; presumably these represented glial divisioa after deafrerentation.
In addition, labeled nuclei were frequently eeen in the cells of the uria vascularis, Reissner's
membrane, lhe tympanic border cells and the inner sulcus urpporting cells. Finally, in those
s€ctions in which the normal organ of Corti was cornpleiely obliterated therp were labeled nuclei
in the new epithelial layer covering the basilar membrane.

We conclude that there is a reactive gliosis and diffirse epittreliat cell proliferation in the gertil
cochlea following acoustic trauma. Cell proliferation was not seen, however, within the organ
ofCorti proper. There was no evidence ofhair cell regeaeration.

OBIECTIVES:

l. To determine if hair cell regeneration occurs following acoustic trauma in a manrnatian
species.

2. To determine patlcms of cell division in the ge6il cochlea following acoustic trauma.

Supporied by NIH D@O395 md lhe Vlrglnla Merdll BlGdsl Heaing Rsemh Contof,



CEAI{G:ES IN TEE CE!5NAL AI'DMORY PAIEWAY IN I'EAFI{ESS

Iean K. Moore, Ph.D., Iohn K. Niparko, M.D.,
Fred H. Linfhicum, M.D.

Postmortem brainslcms obtaioed through the Houee E8r Insitrte donorprogram and collaborative
doaations are enablil€ us !o evaluate changes reurlting &om profound heari4g loss ia central
auditory oenlers. Thie information is rclevant to estimstion of the prognosis ia rehabilitation of
sensorineural impairment. Morphometric and imrmrnohistochemical invecigations alo being
carried ouf on the cochlear mrclei ofthe pontomedullary bninstem in five cases ofprofound
deafrees (chronic otitis, n=l; genetic etiologies, n=2; urrgical ablation, n=2). Cumulatively,
these five cases allov uB to asseos the influence of age of onset, duratioa of hearing loss and
degree ofganglion cell urvival oo neural degeneration in the cenrral auditory pathway.
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REPAIR, OF CERONrc TYMPAIYIC T,ITMRAITE IBFORITIK)T.IS YIIg
EIDRMALGtrOWIE FACIOR,

Robert K. Iackler, M.D., Alice I. Ire, B.A.,
Ninetta M. Scos, B.A., C, Ptrilip Amoils, M.D., Maya Ca!o, B.A.

It has long becn known that a few chronic tympanic membrane (IM) perforations can be hduced
to heal by placing a paper patch over the residual TM. The paper patch preurmably acts 8s I
scaffold for the regenerating epithelium. Unfornrnately, paper patching is only uritable for small
TM perforations and is succesgful in only a minority of cases. While cunent paper patch

technique is ofonly limited value, there is r€ason to believe that the principle involved is round.
We have unde(aken an effort to inveetigate novel methods of TM rcpair utilizing growrh factors
and biomembranes which might prove more conducive to epithelial regeneration. An admal
model of chronic TM perforation has been developed in the chinchilla for this purpose.

Epidermal Growth Factor @GF) is 8 potent mitogen for epidermal cells which has been shown
to promote healing of injuries to the cornea, skin, and other tissres i1 gsft rniml and human
shrdies. In initial strdies, topical applications of EG1F in saline solution (XpL of I rrg/rnl
concentration) were utilized in sombination with a paper parch in an arerpt to promote heating
ofchronic subtotal TM perforations. In each animal the contralateral ear served as a control,
receiving a paper patch impregnated with ?-5pL of ealine. Following 3 applications of EGF over
a period of I week, perforation closure typically took several weeks. Corrylete clonrre of the TM
perforationwasachievedinSl%oftreatedearsandin25%ofconrrols@=Q.0014). Histological
evaluation of the healed TMs showed them to have tdlaminar strucure which included a middle
fibrous layer of nearly normal thickness.

Subsequently, dose ranging shrdies u/ere undertaken rrhich demonstrated that concentratione of
0.25, 0.5, and I mg/ml all possessed equivalent efficacy. Additional e:cperiments, desigaed to
explore simplificatioa of the procedure, revealed that both the paper scaffold as well as dmoing
of the perforation's epithelial edge may be eliminated without irnpairing EGF'o effectiveness.
Closrre ofeven large perforations has been achieved fotlowing application ofEGF to a gelfoam
pledger wfuhin the perforation. Remarkably, limited srccess has even been achieved in total
perforationg which lack any residual TM margin. We hope that this liae of researsh $/ill
ultimately lead to the development of a simple and ine:pensive method of closing chmnic TM
perforations in the oupatient s€tting, without the need for sophiscicated equipment or qpecialized
surgical skills. Human trials ar€ planned in the near fuhrre.

Objectives:

l. To reporl on the zuccess of epidermal growth factor in inducing chronic tyrryanic membrane
perforations to heal in an animal model.

2. To urggest that the futr.lre of tympanic membrane reconrtruction rnay lie in the use of mitotic
growth factors which promote epithelial regeneration aad synthetic biomembranes which foger
epithelial growttr.
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FI'IYCTK'NAL IIEAIXZAIX)N IN HXSTACUIAITI TIIBE. A EIFOITESts

Isamr Saado, M.D., D.M.S., Hanro Takahashi, M.D.,
Shoji Matsune, M.D., D.M.S., Hajime AoLi, M.D., D.M.S.

A hl2othesis is presented regrding localization of the veatilatory, clearance and protective

functions ofthe eustachian trbe: the urperior (root) portion ofthe eur(achian irbe as vieved in
cross:section rnay be mainly im,olved with ventilation of the middle ear, while the inferior (floor)
portion is mainly involved with middle ear clearance. Factors providiog a mechaoical advantage
to, and thus pointiqg to urperior localization of, the ventilation funstion include tho well-
developed latcrat lamina ofthe eugachiao obe cartilage, the C-shape ofthe eumachian trbe lumen
in cross-Bection, and insertion of the tensor veli palatini muscle at a right aqgle to the tip of the
laGnl lamina. Denre populations of goblet cells aad glands and much mucosal foldiog in the
floor portion ofthe eustachian irbe poin o localization ofthe clearance function inferiorly in the
ts$e. Factors to protect the middle ear are pnesetrt in all areas of the eu$achian trbe in cros&.

sectioa: l) the welldeveloped lateral lamioa and rich digribution of eladin on the luminal side
of the portion of the ube between the medial and lateral lamina (hinge portion) prcvide I
mechanical advantage in closing the roofportion ofthe eustachiao nrbe, and 2) mucosal folding
and O$maoa's fat tisqre rnay help to close the floor portion of the trbe. Rich dishibutions of
mrcoss-assooiated lymphoid tiesue (MALI), glaads, and goblet cells in the floor portion of the
eugachian nrbe may aleo help protect the nrbe.

Objectivee:

I . Review the major functions of the eustschian Urbe.
2. Presenl a hlpolhesis that identifies the $ructrrral base for these functions aod their localization

in the eugachian urbe.
3. Review the iuplications of this hlpothesis in our uaderganding of mechanical and funstional

factors itr euslachian Erbe physiology.

Thb dudywo supported by r€saarch granb D@0158 and DC@18, l,ldlonal lnstltlJte8 ot Hoatth
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NEW re{OW1EX;E ABOI'T THE FT'NCTK)N OF TEE ET'MAT{ MIDI'LE EAR,

Richard L. Goode, M.D., Mead Killion, Ph.D.

Conventional teaching of the acouetic function of the human middle ear is lhat it serves as ao
irpedance matching system !o offset the loss that occurg when sound paeres from the low
irrpe&nce air of the external ear canal to the high impedanc€ cochlear fluid. A triltsformer
analogy is often us€d and the incrpase in preeurre produced by the efrect of the eardnrm:

fooplate area ratio and the lever ratio is cotrsidered to be appnoximately 27 dB. Recent data oo
middle ear function has shown this teaching to bc hcorect. A transformer aaalogy is not
appropriate sitrce the ptrssrre gain of the human middle ear varies with frequency. At low
frequencies the gain is high, approximately zlo dB. At higher frequencies, above 1000 Hz, it
decreaees so at 4000 Hz it is appmximately 20 dB. This occurs because the eardrum is much

more efficient belos, the 1000 Hz resonant frequency of the middle ear than above, where it nollr

off at approximately 9 dB per octave, ln addition, the ossicular lever eysem has increasing
slippage with frequency in many earr and this produces aa additional 3-4 dB decreaee per octave.
The end resrlt is that the middle ear at 4000 Hz is apploxirnately 20 dB leee efficient than it is
at 1000 IIz. This inefficiency ie ofrset by the resonance of the oxternal ear canal so that the
hearing threehold in the 1000-4000 Hz range is relatively fl8t. This iqformation is ofuse ro the
otologist since it wotld be expectcd that a middle earpmshesis would produce a more successful

rpsult above 1000 Hz than below since lhe gain of the normal middle ear is glcater at lower
frequencies. In addition, such prosthesis would bypass &e slippage already in the ossicles which
would produce the high frequency inprovement as compared to the lower frequencies.

Objective:

l. This paper will discuss modera middle ear physiology with emphasis on how this information
can help the practicing otologist.
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OII)Ilrcrc ASECIIS OF TEB AGOI,liIrc BTVIROIiIIIBTT
INRS'IAI'N,ANNI

Charles P. Irbo, M.D., Ellen R. Mosher, M.S., Suean Jelonek, M.B.A.,
David R. Schwind, 8.S., IGren Decker, B.A., Harlan Knreemark, B.S.,

Pamela Kurz, B.A.

Noise &ta was obtained by a multidisciplinary team (oae olologis, two audiotogiss, two
acou*ical engineere and two architects) in 27 San Francisco Bay Area restaurants. The measured
parameten included sound pressrne levels (SPL) ia dBA and dBC and averagi4g SpLs. rhis data
was urpplemsnted by digital tape recordi4gs, urbjective noiee ratiqgs, and rmrltiple confguration
hearing aid ueer speech diecrimination scrorres. The tater were considen with tes scores obtaitred
in comparable sisulated environmental conditions in a sound booth.

The backgrumd noise levels in moc ofihese esabliehments made optieal communication difficult
for pemons with normal headng ad mole so for those with iryaired he,arirg. Most of the
eavirronoents mearurcd werp very urpleasant for pertors aflicted wilh high &equency
eensorheurd hearing losses, which atp the mos prevaleat headag pmblem in middte-aged and
seaior rcdauraat patnons.

The resrlts of our &rdy eryges, ia a preliminary way srbject to confirsration by use of rnrltiple
ubjects and by other invesigalors, that speech discrimination in noise in persons aflicted with
high ftequency s€nsorheural hearing losres varies with the electr,onic and acoustical properties
of hearing aide and that the cunently mort commoa heariqg aid configuration (inear ITE aids)
does nor sigaificanly enhance epeech dieorimination (and often reduces the latrer) in background
noisc of lhe types which werp eacounlered in most of the rpsaurails we inveeigated. Notably
bener discrimination scores were oblained under identical conditions with noolinear BtE aids
equippcd with nurtlisigoal pmcessiog, coqrression, and deep, open earmolds.

OBIECITVES:

l. To measrrp a designated interior design and noiee parameten in rpsaurants of various types.
2. To e:cplole the exteul to which hearing aid configurarors mitigate the converxational problems

encorntercd in resaurant environsrents by sensorineural hearing-impaired persons.
3 . To produce digital tape nccordings of restaurant noise for use itr clinical evaluation of unaided

and aided epeech discrimination in noise.
4. To compare (n a prelimioarrr manner) in-field and clinicat speech discrimination scores

obtained with specific hesdng aid configuratoro.
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Tee Firiry m lrylaobb Ecariry Aid o
3D CT tlcm Reduotim of thc Tc4cal Bm

Greg Esselman, B,S., Iim Coticchia MD, lrfichael Vannier, M.D.,
L Gail Neely, M.D., Iohn M. Fredickron, M.D.

Despite detailed CT imaging techniques, visualization of 3D anatomic stnrchrres of the teoporal
bone is difficult. lVe sought to facilitate evaluation of temporal bone anatomy in candidates for
an electromagnetic irrplantable hearing aid by utilizing new and exciting 3D CT scan

r€construction techniques to "t€st fit' a middle ear transducer model on high resolution 3D
temporal bone images.

The hearing aid in this snrdy is designed to mount in lhe ma$oid region of the teuporal bone and

extend to the middle ear where it auaches to lhe incus. The device was modeled as a cooe reqted
on a cylindrical base usi4g NIH Imaee software on a Macintoshw computer. Human lemponl
bone CT scatra were obtained using a Siemens Somslom Plus S spinl CT scaoner capable of
producing slice thicknesses of less than one millimeter, with resolutioa of leso thaa 0.5m-. A
prcgram was written to superimpose the 3D hearing aid model onlo the CT scan sliceg of the

terrporal bone, showing the hearing aid transducer 'ioplanted' in lhe temporal boas. Prctiminnry

rgerlts have shown that current transducer dimensions are easily coryatible with the dimensiong

of the magtoid region of the tenporal bone, permining implartation without violation of
urr,ounding stnrctrr€s such as the ercternal auditory meatrs, maSoid tegmen, dura, or sigmoid
sinus. Verification of these resrlts using ca&ver specimens will follow. Re$ltirg dsta wil be
used to deterurine qrtimum orientation and size limitatioas f6s &s fiunen implanlable device.

This methodology for high resolution 3D imaging of lhe temporal bone may have Eultiple clinicd
applications, urch as improved diagnouic imagitrg fortemporal bone fracaups and conductive

hearing lors, and precise preoperative assessment of optimat types ard sizes of total or Partist
ossicular replacement pro$heses.
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Ctdcrl Agphions fu rf,ilbls
ncquecy fyAanmary

David I. Lilly, PhD and F. Owen Black

Tyqanometric dsta obtahed with a low-frequency probe tone caa provide useful clinical
information for patients with dieorders of the tyrDpadrm, the tyrnpanic mernbrane and the
eudschian U.lb€. Low-frequency, single+omponent tympanometry, however is relatively
insemitive to many lesiotrs that affect the middle ear and especially the ossicular chain. This
shrdy was designed to e:plore clinical applications for multiple-frequency and multiple-cotrponed
tyopsrometry. A rpview of mojor theoretical underpinnings and hieorical antecedents will be
followed by a discueeion of requisite ins$meilation, ereerimeotal fitrdings, clinical applications
and by patient case trcports. Primary focus will be upon those common middle+ar disorders that
do not always yield abnormalities or pathqglomonic pacerns with convedional tympaoometry.

Brief case rrports will include ffndings from patients with: l) profound mixed heari4g loss due
to otosclerosis; 2) disnrption of the ossicular chain with and without fbrous union; 3) congedtal
ossicularfixation; and 4) complicationr followi4g stspes srrgery, Resulrs of this snrdy are of
epecial interest !o otologic etrgeons.

Suppotled ln parf by USBA slibcontracl tl,M S64 and NIDCD Javtb Neulo$lerc AEd Rot DC @61 t .
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Mvcobaacrfum Chclonc Oodce

Daniel I. Franklin, M.D., Michael G. Stcwail, M.D.,
Richard J. Wallace, Jr. M.D., Ieffrey R, Starke, M.D.

Infeotions with non-hrberculous mycobacteria (NTM) are being identified with incrcasiag

frequency but the olologic manife$ations of NTM infection are oot we[ defined. Mvcobaoterium

g@@ is an ubiquitous saprophyte known to cause dircaee by inoculation after trauma. Thot Ch

reported following open heart and breast augmentation srlgery, it is not vell recognized ae a

cause of poet tyrnpatroscomy trrb€ otorrhea. Five cases from varying geographical locations have
recently been isolated. Each e:rhibited high grade residaaoe to many anribiotics, including
amiaoglycosides and anti$berculous agents. Therapy consis@d of debridemenl aod prolooged

erythromycin thenpy. M. chelonae is a problematic infectioo requiring specific diagnosis aad

trcatment, and should be ncognized in refractory cases oftyrqnnotomy nrbe oto11fre8.
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FlrClmic $dyof Acortb Ncsrms;
CoudatunsilhCthtodFldry

Donald W. Goin, M.D., Sheila E. Ryan, M.D.,
Eleaaor B. Sinton, M.D., David C. Iclsslt, M.D.

Behavior of acoustic neunornas is difficult to forecast. Wth other rolid firmors, flos, cytometry
has b€come aa accepted msthod for aerossing true biologic potential. Aneuploidy (abnormal
DNA) is generally considered ehong evidence for more aggreseive neoplasia than diploid (normal)
DNA content. Higb S-phase is accepted as a poted promotor of umorigenesis with increased
potential for ag;gressive behavior.

Io this ordy, wo rctrospectively corelated flow cytometry in thiCy-five cerebelloponiinc aqgle
umots yilb clinical hieory, audiometry, and radiographic findings. Flow Srdies demonffated
three diginct oategories of DNA content and two dicincr cabgories of $phase. Corrbining
ploidy and S-phase, we defined tbr,ee groupiags. Our lhesis was th8t these g1oups would correlate
with clinical patteras and might iafluence pootqrerative mnmgemelt. No urch corelation was
confirmed. However, high aneuploidy did comelate with multiple o,peratione.
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Ur of Prclifcruiry Ccll NuchuArigcnintb
Detcrminatin of Grqiln Rales in Aoodb Neurws

Rchard I. Wiet, M.D., Siephen G. Ruby M.D., George P. Bauer M.D.

The gowth rate of acoustic neunornas is difficult to predict clinically; however, it would be of
benefit for the clinician and for patient prognostication. Laboratory ordies utilizing flow
oytometry and immunologic methods have been used to inveeligate growth ratos of acouetic
neuromas.

We preformed a pilot immunohistochemical strdy using proliferating cell nuclear anrigen (rcNA)
on twenty randomly eelected vestibular schwannomas !o compare the growth factore, determined
immunohietochemically, to the clinical growth rate in this class of lesions. PCNA is an antibody
against DNA polymerase delta, which is expressed in late Gl thmugh S phase of the cell cycle.
Representative five micmn sections from forrralin fixed, paraffin embedded tirures wer€ stahed
for PCNA (Iriton Biochemical) utilizing a peroxidase-antiperoxidase methodology. The
rcpresentative sections were analyzed on a CAS 200 image analyze4 with the positive stainiog
expressed a8 a percentage oftotal nuclear area.

Proliferation rate ranged from 0.G)% to 8.87% with a mean of 2.54% and a median of l9l%.
Ninety-frve percent of our pilot so dy cases had a growth rate between O% and 6.E % (2 S.D.).
The advantage of using PCNA is that standard archival formalin fixed, paraffin embedded tiesltes
may be analyzed, and that PCNA detects cells in Gl through S phase, allowing relative
comparison to studies utilizing S-phase fractions, determined by flow cytometry.

We conclude that PCNA immunohistochemical analysis may potentially offer prognostic
information for individual patients with vescibular schwannomas, relating to the gowth potential
of each tsrmor. Further snrdy with an expanded patient po,pulation is planned to e>plore this
potential.

Objectives:

I . To describe a newer molecular technique, the use of proliferating cell nuclear antigen coupled
with immunohistochemical techniques, to determine cellular proliferation of vescibular
schwannomas.

2. To report on the results of our pilot str.rdy utilizing this technique as applied to randomly
selected vestibular schwantromas.

3. To discuss the advantages of this technique as compared !o flow cytometry and Ki 67
labeling.
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&idrmb Simhtoa of thc Grcaer Superfichl
kosd Nerve (GSI!{) inrri&ilo 1t6 Surgsry

Moises A. Arriaga, M.D., Regis Haid, M.D., David Masel, M.D.

Accurate ideotification of the GSPN is ess€ntial in middle fossa surgery (MF). This landmark
may be obscuned by fbrous bands paralleling the course of the GSPN, a pmminent lesser
uryerficial petrosal newe and booe overlyi4g the GSPN.

Antidromic cimulation of the GSPN with EMG facial newe moniloring retiably maps the course
of thiE nerye prior to drilling on the floor of the middle cranial foes8. The specific advrnrnges
of electsical confirmation of the position of the GSPN include precise identification of a middle
fossa laadmark, reduced dural elevation necessary for srrgical orientation, and limiti4g dissection
prior to identificatioa of reliable landmarks.

The rcchniquo wil be ilu$ratcd with case examples of tbe full raage of middle fossa urrgery
including MF vesibular nerve ection, MF acousic neuroma surgery, and ercended MF resection
of upper brainstcm and cavemous sitrus lesions.

Objectives:

l. To review the use of electrical stimulation of the GSPN to confirrr eurgical landmarks in
middle forsa sutgery.

2. To discuss the application of antidromic GSPN stimulation in all three techniques for
idemification of the IAC ia middle fossa rurgery.
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Facial Nerve lhmors Prts'trlg ar Acotlb Nqrrws

Sean O. McMenomey, M.D., Michael E. Glasecock, M.D., IJoyd B. Minor, M.D.,
Barry Strasnick, M.D., C. Gary lackson, M.D.

Facial nerve tumon can present a8 masses in the internal auditory canal or cerebellopontine aqgle

and may mimic an acoustic neunoma. These tsrmom can occur in any segment of the nerve from
the brain stem to lhe neuromuecular junction.

Prior to the advent of CT scanning and nragnetic resonance imaging with gadolinium, facial nerve
trmom were often difficult to diagnose. Even with these modalities it may be difficult to
disdnguish betveen 8n scourtic neuroma and a facial schwannoma Prcoperatively.

Particular attention to the signs atrd syrytoms associated with facial nerye utmo$ Go the absence

of a motor deficit) itrclude tasce di{Ortances, spaarna, and a dry eye. Theee symptoms, combined
with modern radiologic sardies, should allow for more accumte diagnosis, patient couareliag, and
treatmeot.

'We present a series of thirty-one facial nerve tumors diaglosed and treated at The Otology Gmup

from 1975 to 1982, Of the lesions, I A2%) were thought !o be acoustic oeuromas.
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Trdrbyddir lpprwh to Shll Bar lhoorr
wifiEcadryPrcuualim

Barry E. Hirsch, M.D., Ste,phen P. Cass, M.D., I qtignm Settar, M.D.,
Donald C. Wright, M.D.

The iryrovement in urgicat techniques aad e:perience g3ined in manngement of skull base
htmors h8s coafrm€d that theeo lesions can be efficiently and safely excieed. Patiers prcsenting
witt limited preoperative deficits have challe4ged the urgeon to desiga the orrgical approach so
63 1e minimize Postoper8tive mortidity and preserve function. At the University of Pirsburgh
Medical Certer, firmors of the middle forsa nnd clivus with exlension inlo the poserior fossa are
uually approached by a combiaed nrbtemporat, transsentorial, tmrupetrous approach. In patients
vith preoperative hearing the urgical e:Eoure is often limited by rhe labyimhine portion of the
otic capurle. The technique of pattial labyrinthectomy, removing rhe pooerior and/or operior
ecmicircular oanals, maximizes eryoule with preeewation of heariag. pretiminary reporo by
Motony et al, MCElveen, and Hakuba have demoas[rated hearing preservation dospite eacdfico
of a eemicircular camt. This report details orr e:Eerience with pacial labyritrhectomy approach
for large sknll basc neoplasms. The indicuions, benefits, teohaiques and hearigg 1gsilts of thir
ryproach ane rtviewed.
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Vcoos ldfi{ion Folloriry Trdrbyridir Acocss to tho Carbdlopofr AAb

John P. LeoaeBi, M.D., O. Howard Reichman' M.D.,
Seth I. Silberman, M.D., Gregory Gruener, M.D.

Between luly of l98E and August of 1992, l4l trmors of the cerebellopontine angle were

urrgically removed through a variety oftransternporal approaches. Superior petrosal einus (SPS)

nesection was performed in 44 of thee patients with either large trrmors in the vertical dimension

or contracted rna$oid anatomy in an effort to enhance intradural [lmor ereosure and facial nerve

identification.

Threepatients who undemrent SPS res€ction developed earlypodoperative teryoroparietal venous

infarption with trangient expressive aphasia. The ipsilateral cavertrous sinus vas entetpd and

packed during firmor dissection in all 3 cases and one patient had sacrifice ofthe petrosal veia.

Thie paper will review the coriical venous drainage as it rclater !o trandemporal access to the

cerebellopomine angle. Three cases of podoperative venous hfarction vill bc preseated ia order
ro emphasize the importance of the cavernous sims collatersl venous rehrrn ia patients haviag

undergone operior petrosal sirus resection.

Objectives:

l. To review iatracranial veaous anatomy as it relates to translabyrinthine rulgery.

2. To present three cases of erpressive aphasia occurring after traoslabyrinlhine removal of
acousic neuromas with planned reeection of the srperior petrosal sirus atrd irsdvertenl edry
of the iprilateral cavernous sinus.

3. To discuss maragemeot of pocoperative venoue infarction foltowing translabyrinthine [rmor
removal.
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Elcfuim of fttrccfd ttm b5r I ToEl
koffimyApDruch

Stephen P. Cass, M.D., Laligam N. S€k[ar, M.D.,
Barry E. Hinch, M.D., Donald C. Wdght, M.D.

Shlomo Pomerau, M.D.

Benign iotradural p€troclival urmors have the poemial to be cured eurgicatly. Hovever, the
qreralive reeection remains challenging due to the nescricted surgical exposrrE and anatomical
relationships ofthe trmor to the brain stem, venebrobasilar artery and branches and cranial
nerves.

This reporr dehils lhe use of a totsl petrocectomy appmach to remove 17 large and gianr size
petroclival ntmors (meningioma, cordoma, hemangio'pcricytomt, paraga4glioma, schwannoma,
graauloma). The approach involves sacrifice of any residual heErhg, corylete mobilizatioo of
the frciat newe' arterior mobilizarion of the carotid anery and erdctriive drilling of the petrous
apex and cliws medial to the camtid artery.

The frcial nerve rpmained anatomically intact in 7 patienrs elouee grade 14 i 6n patients),
required graoitrg or rtsutrrfurg in 7 patients (Irouse grade 4-6) and was not present due to prior
sugery in 3 patients. The carotid arlcry was presened ta 16117 parients aad resected in oge
patient. Six patients Dsnifesed significant postoperative corrylications (3 peraunent hemiparesis,
tfuee traosieor hemiparesis, one patient died of pulmonary embolism). Total irmor res€ction was
accolplished in 10/17 patiente. Tumor residual was related to cavenlous sinus involvement,
vascular encaoement, or brainrcem im,asion.

Tolal neeectioo ofthe petrous bone is an extcnsion ofthe transcochlear apprcach that can provide
a significantly improved e:pourre lhat allows for safer removal of some otherwise 'uresectable"
trmoE.
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Imaqcrrfive ffieaarcs of ttc Eectically
Evo&ed Coryoad Aclim hedht

Bruce I. Gantz, M.D., Carolyn I. Brown, Ph.D.
Paul J. Abbas, Ph.D.

Predicting cochlear implant performance pdor to placement of the device contimres to be

problematic. Preoperative round window electrophysiologic measures and psycho,physical tests

have provided conflicting results. We have developed an electrophysiologic paradigm to measure

the electrically evoked compound action potential @AP) at the time of surgery. Measres of EAP

ampliurde and rate of growth of lhe response with increasing stimulus level arp indicative of the

number of zurviving auditory nerre fibers. Meazures of rate of recovery from lhe refractory sato
are an index of how accurately fine tenporal information is coded at the level of the auditory
nerve. We have measured EAP growth and recovery data in 12 children and 7 adults irplanrcd
with the Nucleus cochlear implant system to date. Results show a range of EAP growth and

recovery rates across patients. Preliminary performance data from four children recorded at one

year postimplant shows a tendency for patients with good perfonnance on word recoStrition testl
to have steeper EAP growth functions and faster rates of recovery from the r€fractory Satc.

Additionally, preliminary data suggeste patients deafened by meningitis to have somewhat
ahallower EAP growth functions and prcsumably poorer neural survival rhan congenially deaf
children.

Thb study was suppoded ln pad by re€oarch grarn tlCO0242 from the Ndlonql lnsiitutee ol Health/NCDCD, grant

BFIS9 trom the General Cllnical Rssoarch Centers Program, OMelon of Research Fesource8' NIH and iho l(,m Llons

Slght and Hsadng Foundallon.
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Jurt Naiceabb DiGmaces fcsymceaea Spcocn
$imilfl in Cochtslr frylm neieiem

Alan G, Micco, M.D., Tom Carrell, ph.D., Nina I(raus, ph.D.,
Dawn B. Koch, Ph.D., Anu Sharma, M.A., Richard I. Wiet, M.D.

fus noticeable difference (nde) for synthesized speech *imuli were evaluated in multichanael
implan recipiente along three acousic continua where a single acoustic dimension wae varied.
(A jnd is the smalle$ acousic difference that a listener can detect.) The purpose of the
experiment was to determine if the implaat transmitred those acou$is dimensions aad whether the
imPlam recipient could use that inforrration ro discriminate speech stimuli. fhe stimuli were
genemted along a lul-ldal continuum wherp voice onset time was varied syetematically, a /da/-
/ga"/ contiauum where the frequency of the second and third formats were varied, and atong a
lbal'lwal continuum where the slope of the formats was varied systematically. Stimuli were
presented through a lordqpeater at comfortable lideniag tevets (65-70 dB spl). A
psychophysical adaptive testing procedunc (pEs'r) was used to determiao the jad for each
contiruum. The &ta are related !o olher measuncs of speech diecrimination and phonetic
categorization in implaof recipients and normal listeners.

Objectives:

l. To review the epeech-processing capabilities of the 22*hatrnel cochlear iqlaril.

2. To review the basic signal acoustics firndamental to speech perception.

3. To familiarize the practitioner with eelected speech discrimination abilities of imptant
recipients.
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James E. Saunders, M.D., Ilavid W. Molter, M.D.'

John T. McElveen, M.D.

The relation$rip ofcochlear inplantation to cochlear osteoneogenesis is not known. Cochlear

inplant related odeoneogenesis has be€n demon$rated in laboralory enimnls' but thene have b€en

no strrdies to determine the specific cause, extent, or time coume of this process. In this

preliminary snrdy, in three experimental categories: surgical trauma to the cochlea, chronis non-

stimulated cochlear implantation, and intrascalar neomycin infusion, cornputer image analysis was

used to meaeure the area of labeled bone on representative mid-modiolar hisological sections.

The amount of bone deposition was greatest in ears treated with intracochlear neomycin (mean

= 4.E93 ..1 sD = g.Ogl) and chronic inplantation (mean = 3.021 mm2 SD =- 1.534).

Surgical trauma alone did not produce srbsantial bone growth (mean 
^= l.l 

13 mm2, SD =
0.164) when compared to contralateral control ears (mean = 0.E07 mm', SD = 0.413). These

results suggest that intracochlear neomycin in animat srdies of cochlear inplantation may

contribute to osteooeogenesis and that surgical trauma alone does not iaduce intracochlear bone

growth. This surdy slpports the use of fluorescent bone labeling in the Ordy of cochlear

osteoneogenesis.
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Aoostic Xef,ex Docay inMuhi{trct

Coe,hlerIryhrM

Tracey G. Wellendorf, M.D., Harold C. Pillsbuy, M.D., Joseph W. Hall, ph.D.,
John H. Grose, ph.D., Taobrey Oetinger, M.Bl.

fte purpoee of the present shrdy was !o measrre acousic reflex decay in tesponre to electrical
eimulation in patients fited with multi*hannel (Nucleu$ cocblear hplants, in patients without
cochlear irylants, the rate of decay of the reflex in reExrrule to continuous acoustic cimulation
ie an iafomative diagnostic test in differentiating cochlear from retrocochlear dysfunction. Io
addition, frequency-specific acouttic reflex decay is evident in normal-hearing ears, iadicati4g a
frequcncydependeot adaptation in the reflex arc. By te*ing cochlear-imptaated ears, where direct
*imulation of the eighth nere is feasible (bypar"i'rg the uning properties of basilar membraae
and haircelb), the parameters ofplace of stimulation and rate of etimulation caa be iadependently
msoipulated. By varyhg fie pararnetere of rate of cimrlation (at a particular etectrode location)
and location of cimularcd electrode (for a fixed rate of dimrlation), it was aaticiparcd that so6e
insight would be gleaned into the rcle of tonotopicity in the normal reflex arc. Ten cochlear
implan patients s,ere tested at stinilrlus rates of 125,250 aad 500 IIz at both a basal electrode
site and an apical electrode site. No demonstrable difrerence waa noted in reflex decay based oo
locatioa or frequency of stimrlus. Reorlts will be discussed ia terms of the &equencydependence
ofthe neflex arc, including consideration ofsensory vs neural elements.
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"#m"lm,ffi;*ldfho Amicm Ncurdologictl scictY

Michael Seicshnaydre, M.D., Aristides Sismanis, M.D.' FACS'
Gordon B. Hughes, M.D., FACS

Members of the American Otologic Society and The American Neurotologic Society were polled

regarding stapes errgery and reparative granuloma. One hundred seventy-8ix quescionn"i'es

(3t%) were rehrned asd 319,410 stap€s oases wers statistically analped. Three-hundred and

frenty-nine reparative gramrlomas were reported afrer etapedectomy for an incidence of 0.1%.

Tventy-nine reparative granulomas were reported after sapedectomy for an incidence of 0 .tl % .

seventy-seven rurgeons polled reported having encountered at least one reparative gramloma.

Fifty surgeonr related the occurreace of a rcparative ganuloma to a epecific gfaft material.

Gelfoam was lhe mosc common gtafr material used when a re,parative granulorna was encounlered,

followed by fat. Vertigo was the mo* frequeil rePorted presenting syrytom. The reepondents'

operative techniques ar well as the diagnosis, management and oulcome ofrcparative granuloma

cases are discussed.



29

Frb of Affil kesvod Eqra0 Odcbe

Roger E. \lrehrs, M.D.

Homograft ossioles have been utilized in tympanoplacy for 28 years. The majority of these have
$ood the tec of time and cominue !o function welt. Horrever, necently there have been several
cases which initially obtained good hearing, but after 8-10 yean bcgan erfiibiting a progtessive
conductive hearing loss.

Revision elrgery of these ears has demonsrated a tesorption of the homogra0 incue prosthesis
with only a shell of bone rernaining. It is asermed that these ossictes failed to be invaded by the
hoo's blood vessels ald remained inerr dead bone which has undergone slow absorption.

Revision of theee caees conrirted of removal of the homqgraft ossicle and its replacement with
a gimilar prouhesie of hydroxylapatite. This procedure usually resulted in rcsontion of good
hearitrg.

Theee artificial prcstheses ar€ msde of dense hydroxylapatite are biocornpatibte and 6ay be coated
with living bone. They should survive long term.

Objectives:

I . Review of the use of homografr ossicles in tynpanoplasty and intrcduction of hydroxylapatite
prosthercs.

2. The practitioner ehould be aware of causes of failure and lo4g lstm ehanges of implanted
ossicles-

3. The practitioner ehould be aware of srbstiue methode atrd msterials to prcvent futrrre failures
in middle ear rpconsructiotr.
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Rolo of Aloimmuity inComntrcrat
Delayed Uolyoetaric Eydrqa

Ieftey P. Harris, M.D., Ph.D., David Aframian, M.D.

Contralateral delayed endolyrrphatic hydrops (e. hydmps) are described as the development of
fluctrating hearing loss and episodic vertigo years following sensorineural hearing loss (SNIIL)
in the opposite good ear. Ttris condition is a variant of delayed endolymphatic hydrops in which
new syfi{rtoms of severe epieodic vertigo develop years later in an ear vhich has lost mosl or 8ll
ofitshearing. Inthisstudy,sixpatientswiththecontsalateralformofthisdiseasearepresented
and their sera analyzed by weuern blouing againc bovine ioner ear Fntigen. The etiology of the

original hearing loss was believed to be either congenital or infectious with the onset of
contralateral e, hydrops delayed twenty to thirty years. All patients (6/6) demonrtrated reootivity

against a 68 kd(kilodalton) molecular weight antigen while sera of normal individuals were

negative. The sigaificance of this antigen has previously bcen reported for autoimmrne inner ear

diseaee. Thes€ results zugge$ thst the contralateral form of this disorder may have an
autoimmune basis. Recognition of this etiology ie funportant so that prorDpt incitrtion of
immunourppressive agenls can be considered in an atlenpt to preeenre function in an orly hearing

ear.

OBIECTIVES:

l. The practitioner should be familiar wilh rhe onset of delayed endolynqphatic hydrops many
years following primary insult and hearing loss in lhe contralateral ear.

To recognize a possible role for auloimmunity in the onset of contralateral endolymphatic

hydrops.

To identify this disorder at an early slage for institrtion of therapy and prevention of
contralateral syrnptoms.

2.

3.
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Neodologb r,Ir"fifcdrtisr of BIV IGAirr
Imm.$iqochemicd Ed E[ lhdy

Dennis G. Pappao, Jr. M.D., II.K. Chandra Sekhar, M.D.,
Dean E. Hillman, Ph.D., Jin Lim, B.S.

Neurotologic menifestatiotls of acquired immunodeficiency Bytrdrome (AIDS) are aov apparent.
The iacidence ofrepoced seosorineural hearing loss, vertigo and tinniurs in iadividuals infected
with the humen immunodeficiency vinrs (HIV) has incrcased dramatically in receil years. These
fndings could be the sequelae ofprimary or secon&ry pathological prccesses occurri4g at the
auditory and vestibular end organ levels. Ten sets ofAIDS post mortem tenporal bones have
been harves0ed and evaluated uring a multidisciplinary approach. Oue tetrporal bone from each

cadaver was subjected to histological and immunohisochemical analysis for localization of viral
or opportrniedc organisms and their pathological effects. The contralateral otic capsule was
prccessed for transmission and scanning electron microscopy (EM). Anatomical componeots and
epaces were evaluated for characteristic signs of focal injury. Virus like pafticles have been found
in addition to inflarnmatory celle on the endolynphatic surfase on preliminary EM snrdy. In
addition, clinical data using audiological and vestibular records will be correlated with
immunohistochemioal aad ultrastruchrral findings. Futsrre identification and clinical mansgement
of HIV related neurotologic manifestations rely on such baeic res€arch.
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