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SATURDAY, MAY 10,1997

REGISTMTION - 7 a.m.

BUSINESS MEETINC -7 a.m.

ROOM: SALONS F AND C
(Restricted to Members)

Minutes of the Annual Meeting 1996

lntroduction of New Members

Election of Nominating Committee

Report of the Secretary-Treasurer

Report of the Editor-Librarian

SCIENTIFIC PROCMM -7:30 a.m'

ROOM: SALONS F AND C
(Open to Non-Members)

Remarks bY the President

foseph C. Farmer, fr., M.D.

Remarks bY the Cuest of Honor
Mans{ield F.W. smith, M.D.

Presidential Citation

Research Trian gle lnstitute,

Center for Auditory Prosthesis Research

Blake Wilson, B.S.E.E., Dewey T' Lawson' Ph'D''

Charles C. Finley, Ph.D., Mariangeli Zerbi' M'S'
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COCHLEAR IMPLANTS

1. 7:46 a.m. Within-Patient Comparisons Among

Processing Strategies for Cochlear

lmPlants
DeweY T. Lawson, Ph'D'

Blake S. Wilson, B'S'E'E"*

(bY invitation)
MariangeliZerbi, M'S'
Patricia A. Roush, M'A'
Chris van den Honert, Ph'D'
Charles C. FinleY, Ph.D.

Debara L. Tucci, M'D'

fosePh C. Farmer, M'D'

2. 754 a.m. Bilateral Cochlear lmplants Controlled

BY A Single SPeech Processor

DeweY T. Lawson, Ph'D'*
(by invitation)
Blake S. Wilson, B'S'E'E'

MariangeliZerbi, M'S'

Chris van de Honert, Ph'D'
Charles C. FinleY, Ph'D'

losePh C. Farmer, lr', M'D'
lohn T. McElveen, lr., M'D'
Patricia A Roush, M'A'

3. 8:02 a.m' Performance with the new Cochlear

20+21 Lateral Wall Cochlear lmplant

Paul R. KilenY, Ph.D'*
Steven A. Telian, M'D'
TerY A. Zwolan, Ph.D.

Angelique K. Boerst, M

*speaker
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4. 8:10 a.m. The Clarion Multi-strategyCochlear
lmplant Surgical Technique,
Complications,
and Results

Anil K. Lalwani, M.D.*
(bY invitation)
lannine B. tarky, M.D.
Karen Kwast, M.A.
Robert A. Schindler, M.D.

5. 8:18 a.m. Cochlear lmplantation After

Labyrinthectomy
George W. Facer, M.D.*
Robert H. BreY, Ph.D-
Ann Peterson, M.D.

8:26 a.m. DISCUSSION

PEDIATRIC COCH LEAR IMPTANTS

6. 8:33 a.m. Language Acquisition in Prelingually
Deaf Children with Cochlear lmplants

Richard T. MiYamoto, M.D.*
Mario A. SvirskY, Ph.D.
Amy M. Robbins, M.S.

Karen ller Kirk, Ph.D.

7. 8:41 a.m. Long Term Results Regarding

Socialization, Rehabilitation, and

Education in Children with
Cochlear lmPlants

M. Suzanne Hasenstab, Ph.D.

WesleY D. Vander Ark, M.D.*
(bY invitation)
Shawn K. Kastetter, M'D'
lon E. lsaacson, M.D.

*speaker
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8. 8:49 a.m. Expanding Criteria for
Pediatric Cochlear
lmplantation
Susan B. Waltzman, Ph.D.*
(by invitation)
Noel L. Cohen, M.D.

g. 8:57 a.m. Speech Recognition Performance of
Older Children with lmplants

Mary foe Osberger, Ph.D.*
(by invitation)
Sue Zimmerman-PhilliPs, M.5.
Lisa Geier, M.S.
Mary Barker, M.A.

9:05 a.m. DISCUSSION

OTOSCTEROSIS, STAPES FUNCTION
AND SURGERY

10. 9:11 a.m. Cene Association Studies in Otosclerosis
Michael l. McKenna, M.D.*
(bY invitation)
Arthur Kristiansen, M.S.
Mary L. Bartley, R.N.

lonathan L. Haines, Ph.D.

11 . 9:19 a.m. Stapes Movement: Complex Rather

Than Piston-Like
Kurt E. Heiland, M.D.*
(by invitation)
Richard L. Goode, M.D.
Alex M. Huber, M.D.

*speaker
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12. 9|27 a.m. Early Post-Laser Stapedotomy

Hearing Thresholds

Patrickl' Antonelli' M'D'*
(bY invitation)
Gerard t' Gianoli' M'D'

Michael t' LaRouere' M'D'

LarrY B' LundY, M'D'

tackM' Kartush' M'D'

13. 9:35 a.m. Laser Stapedotom-V \llls.erosthesis
Herbert Silverstein' M'D'*

14. 9:43 a.m. Forty Years of Stapes Surgery

lohn t' Shea' lr" M'D'*

9:51 a.m' DISCUSSION

9:58 a.m. tntermission

*speaker



NOTES
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OTOTOXICITY AND CHOTESTEATOMA

1 5. 10:14 a.m. The Protective Aspects of Brain
Derived Neurotrophic Factor (BDNF)

During Centamicin Ototoxicity
Ivan lopez, Ph.D.*
(by invitation)
Mcente Honrubia, M.D.
Seung Chul Lee, M.D.
Gang Li, M.D.
Karl Beykirch, M.S.
PaulMycevich, Ph.D.

16. 10:22 a.m. Effect of Protective Agents
Against Cisplatin Ototoxicity
Leonard P. Rybak, M.D., Ph.D.*
Satu M. Somani, Ph.D.

17. 10:30 a.m. Cholesteatoma: A Molecular and
Cellular Puzzle
Anthony P. Albino, Ph.D.*
(by invitation)
Simon C. Parisier, M.D.

18. 10:38 a.m. Cytotoxicity of Cytokeratin Monoclonal
Antibodies Against Keratinocytes-
A Possible Therapeutic Adjunct
For Cholesteatoma?
Moises A. Arriaga, M.D.*
(by invitation)
Patti Dixon

10:46 a.m. DISCUSSION

11
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INNER EAR DISEASE

'19. 10:52 a.m.

20. 11:00 a.m.

21 . 11 :08 a.m.

22. 11;16 a.m.

23. 11,,24 a.m.

11:52 a.m.

lntratympanic Centamicin for the
Treatment of Meniere's Disease
Dennis S. Poe, M.D.*
Tarek F. Youssef, M.D.

The Role of Endolymphatic Mastoid

Shunt Surgery in the Managed Care Era

Myles L. Pensak, M.D.*
Rick A. Freidman, M.D., Ph.D.

The Acute Effects of Hemodialysis
On the lnner Ear

feffrey l. Dyer, M.D.*
(by invitation)
Barry Strasnick, M.D.
lohn T. facobson, Ph.D.
Claire A. lacobson, M.S.

Autoimmune Sensorineural Hearing
Loss: Cl inical Characteristics
Ralph A. Nelson, M.D.*
Donald Robertson, M.D.
M. fennifer Derebery M.D.
Karen l. Berliner, Ph.D.

Long-Term Treatment Outcomes in

Autoimmune Sensorineural Hearing Loss

M. fennifer Derebery M.D.*
(by invitation)
Donald Robertson, M.D.
Ralph A. Nelson, M.D.
Karen l. Berliner, Ph.D.

DISCUSS!ON

*speaker

13
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FACIAL NERVE DISEASE AND SURGERY

u

24. 11:39 a.m.

25. 11:,47 a.m.

26. '11 :55 a.m.

12:03 p.m.

12:08 p.m.

Facial Nerve lnjury in Congenital
Aural Atresia Surgery

Robert A. fahrsdoerfer, M.D.*
Paul R. lambert, M.D.

Facial Nerve Surgery in the 19th and
20th Centuries: The Controversy
Between Crossover Anastomosis and
Nerve Repair

Saurabh B. Shah, M.D.*
(by invitation)
Robert K. fackler, M.D.

Ultrastructural Findings of a

Facial Nerve Schwannoma
Dennis G. Pappas, fr., M.D.*
(by invitation)
Suzanne Chen, Ph.D.
Noel L. Cohen, M.D.
Paul E. Hammerschlag M.D.
Laura Downey, M.D.

DISCUSSION

GROUP PHOTOCRAPH
MEMBERS OF THE AMERICAN
oToroclcAt sooEry lNc.
(Location to be announced.)

*speaker
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suNDAY, MAY 11,1997

RECISTMTION - 12 Noon

BUSINESS MEETINC - 12:30 p.m.
ROOM: SALONS F AND C
(Restricted to Members)

REPORTS OF THE:

A. Board ofTrustees ofthe Research Fund
B. American Board of Otolaryngology
C. Award of Merit Committee
D. American College of Surgeons

E. American Academy of Otolaryngology
Head and Neck Surgery

Report of the Audit Committee

Report of the Nominating Committee

Report of Communications

Unfinished Business

r New Business

SCIENTIFIC PROCMM - 1:00 p.m.
ROOM: SALONS F AND C

' (Open to Non-Members)

17
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SKULL BASE AND ACOUSTIC NEUROMA

DIAGNOSIS AND SURGERY

27. 1:00 p.m. Otalgia: An lsolated Symptom of
Malignant lnfratemporal Fossa Tumors

lohn P. Leonetti, M.D.*
lohn Li, M.D.
Peter G. Smith, M.D., Ph.D.

Clinical Acumen and Vestibular
Schwannoma
David A. Moffat, B.Sc., M.A.*

Acoustic Neuromas Presenting With
Normal or Symmetrical Hearing:
Clinical Features Which Lead to
Tumor Discovery
Lawrence R. Lustig, M.D.*
(by invitation)
Sasha Rifkin, B.S.

Robert K. lackler, M.D.

Management of Nonacoustic
Cranial Nerve Neuromata
lan S. Storper, M.D.*
(by invitation)
Alexander Gorup, M.D.

lefliey N. Bruce, M.D.
Michael Sisti, M.D.

28. 1:08 p.m.

29. 1:16 p.m.

30. 1:24 p.m.

31. 'l :32 p.m. Temporal Bone and Lateral Skull
Base MalignancY: ExPerience and
Results with 81 Patients

Spiros Manolidis, M.D.*
(bY invitation)
C. Gary fackson, M.D.
Peter G. Von Doersten, M.D.
Michael E. Glasscock, lll, M.D.
Dennis G. Pappas, Jr., M.D.

fames L. Netterville, M.D.

1:40 p.m. DISCUSSION

*speaker
19
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TEMPORAT BONE HISTOPATHOTOGY
CRANIAL ANATOMY PLUS EUSTACHIAN

TUBE AND AUDITORY FUNCTION

32. 1:47 p.m. Relative Prevalence of Disorders Of
Hearing or Balance Using Histologic
Diagnostic Criteria: A Temporal Bone
Histopathologic StudY

Robert l. Kohut, M.D.*

faiH. RYu, Ph.D.

Raul Hinoiosa, M.D.
George Howard, Dr. PH.

33. 1:55 p.m. Cranial Anatomy and Otitis Media:
A Cadaver Study
N. Wendell Todd, M.D.*

34. 2:03 p.m. Cochlear Function After Division
Of the Lateral Semicircular Canal

Using the Argon Laser and Microdrill
losef E. Gurian, M.D.*
(by invitation)

f. Douglas Green, fr., M.D.
David A. Fabry Ph.D.

George W. Facer, M.D.

35. 2:11 p.m. Outcomes Research in Conductive
Hearing Loss: DeveloPment of a New
Hearing Status lnstrument
Michael G. Stewart, M.D.*
(by invitation)
Herman A. fenkins, M.D.
Newton f. Coker, M.D.

famers F. lerger, Ph.D.
Louise H. loiselle, M.S.

21

*speaker
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36. 2:19 p.m.

37. 2:27 p.m.

2:35 p.m.

2:42p.m.

Long-Term Results with the Titanium
Bone Anchored Hearing Aid (BAHA):

the U.S. Experience

fack Wazen, M.D.*
Michele Caruso

Anders ljellstrom, M.D., Ph.D.

Teflon Paste lnjections for the
Treatment of Abnormally Patent

Eustachian Tube: Current Technique
And Long-Term Results

lack L. Pulec, M.D.*

DtscusstoN

INTERMISSION

PEDIATRIC OTOTOCY

38. 3:12 p.m. Spontaneous Otoacoustic Emissions

ln the Early Neonate
Sean K. Kastetter, M.A.*
(by invitation)
Kerri A. Rudin, M. Ed.

39. 3:20 p.m. The Effect of TopicalCiprofloxacin
On Postoperative Otorrhea Following
Tympanostomy Tube lnsertion
Terrence E. Zipfel, M.D.*
(by invitation)
David F. Street, M.D.

feffWulffrnan, M.D.
Ajit fipirneni, B.S.

lin Frey, Ph.D.
W. Edward Wood, M.D.
William S. Gibson, M.D.

*speaker
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40. 3:28 p.m. Long-Term lmpact of Ventilation
Tubes

Stephen G. Harner, M.D.*
Charles W. Beatty, M.D.
George W. Facer, M.D.
Thomas f. McDonald, M.D.

41. 3:36 p.m. Pediatric Tympanoplasty of
latrogenic Perforations from
Ventilation Tube lnsertion
Gabriel O. Te, M.D.*
(by invitation)
Franklin M. Rizer, M.D.
Arnold G. Schuring M.D.

3:44 p.m. DISCUSSION

VESTIBUTAR PHYSTOLOGY AND DYSFUNCTION

42. 3:50 p.m. A Novel Psychophysical lllusion
Resulting From Interaction Between

Horizontal Vestibular and Vertical
Pursuit Stimulation
Mcente Honrubi4 M.D.*
Alan Greenfield, Ph.D.

43. 3:58 p.m. Vestibular Decruitment, Hyperactivity
And Rebound Caloric Nystagmus

Aruind Kumar, M.D.*
Aftab Patni

*speaker

25
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44. 4:06 p.m. Vestibular and Auditory Function

Abnormalities ln Silicone Breast

lmplant Patients

F.O. Black, M.D.*
(bY invitation)
David B. Hawkins, Ph.D.

45. 4:14 p.m. Disabling Paroxysmal Positional Vertigo

f. Douglas Green, fr., M.D.*
(by invitation)

4:22 p.m. DISCUSSION

EXTERNAT EAR CANAL,
MIDDTE EAR AND MASTOID SURGERY

46. 4:28 p.m. Surgical Treatment of Acquired
External Auditory Canal Atresia
Samuel H. Selesnick, M.D.*
(bY invitation)
Tuyet-Phuong K. Nguyen, B.S.

47. 4:36 p.m. lrradiated Rib Cartilage Craft
For Tympanic Membrane
Reconstruction
Douglas [. Schulte, M.D .*
(by invitation)
Colin [.W. Driscoll, M.D.
Thomas f. McDonald, M.D.
George W. Facer, M.D.
Charles W. Beatty, M.D.

*speaker
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48. 4:44 p.m. Endoscopic Medial Craft
Tympanoplasty
Muaaz Tarabichi, M.D.*
(by invitation)

49. 4:52 p.m. A Randomized Blinded Study of
Canal Wall Up vs. Canal Wall Down
Mastoidectomy to Determine the
Differences in Mewing Middle Ear

Anatomy and Pathology
Gregory F. Hulka, M.D.*
(by invitation)

fohn T. McElveen, fr., M.D.

50. 5:00 p.m. Reversible Canal Wall Down
Mastoidectomy: An Alternative to
lntact Canal Wall and Canal Wall
Down Mastoidectomy Procedures

lohn T. McElveen, lr., M.D.*
(by invitation)
Gregory F. Hulka, M.D.

5:08 p.m. DISCUSSION

5:15 p.m. lntroduction of New President
Charles M. Luetje, M.D.

ADIOURNMENT

'speaker
29



AWARD OF MERIT RECIPIENTS

1949 Ceor8e M. Coates, M.D.
1951 Barry l. Anson, Ph.D.

Theodore H. Bast, Ph.D.
1952 Edmund P. Fowler,5r., M.D.
1953 Julius Lempert, M.D.
1954 Stacy Guild, Ph.D.

1957 Georg von Bekesy, Ph.D.

1959 Emest Clen Wever, Ph.D.
1960 Hallowell Davis, M.D.
1961 lohn R. Lrndsay, M.D.
1962 William J. McNally, M.D.
1965 Anderson C. Hilding, M.D.
1966 Cordon D. Hoople, M.D.
1967 Merle Lawrence, Ph.D.

1958 Lawrence R. Boles, M.D
1969 SirTerenceCawthorne
1970 Senator Joseph A. Sullivan, M.B.
1971 Samuel Rosen, M.D.'1972 Howard P. House, M.D.
1973 Moses H. Lurie, M.D.
1974 George E. Shambaugh, lr., u.D
1975 Catherine A. Smith, Ph.D

1976 Harry Rosenwasser, M.D.
1977 Frank Lathrop, M.D.
1978 Juergen Tonndorf, M.D.
1979 lohn Bordley, M.D.'1980 Ben H. Senturia, M.D
198'l l. Brown Farrior, M.D.
1982 William F. House, M.D.
1983 Victor Goodhill, M.D.
1984 Harold F. Schuknecht, M.D.
1985 Wesley H. Bradley, M.D.

1986 lohn J. Shea, M.D.
1987 JackV. Hough, M.D
1988 Ceor8e D. Nager, M.D.'1989 Bnan F. McCabe, M.D

30



AWARD OF MERIT RECIPIENTS (CONTD.)

1990 Eugene L. Derlacki, M.D.
199i Richard R. Cacek, M.D.
1992 lames L. Sheehy, M.D.
1993 .lamesA. Donaldson, M.D.
1994 Fred H. Linthicum, Jr., M.D.
1995 D. Thane Cody, M.D.
1996 F. Blair Simmons, M.D.

cuEsTs oF HoNoR (1e74-199s)

1974 Harry Rosenwasser, M.D.
1975 lohn E. Bordley, M.D.
1976 Ben H. Senturia, M.D.
1977 Henry B. Perlman, M.D.
1978 Howard P. House, M.D.
1979 Hallowell Davis, M.D.
'1980 Victor Coodhill, M.D.
1981 Harold Schuknecht, M.D.
1982 Ceorge E. Shambaugh, lr., M.D.
1983 Wesley H. Bradley, M.D.
1984 Brown Farrior, M.D.
1985 Bruce Proctor, M.D.
1985 Merle Lawrence, Ph.D.
1987 Robert M. Selarth, Ph.D.
1099 C. Dekle Taylor, M.D.'1989 Eugene L. Derlacki, M.D.
1990 William F. House, M.D.
199'l Michael E. Classcock lll, M.D.
1992 William E. Hitselberger, M.D.
1992 D. Thane R. Cody, M.D.
1994 Cesar Fernandez, M.D.
1995 Richard R. Cacek, M.D.
1996 lames L. Sheehy, M.D.

i
I
I
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NAMES AND ADDRESSES OF PRIMARY AUTHORS

Anthony P. Albino, Ph.D.
Manhattan Eye, Ear, and Throat Hosp.
210 East 64th St.

New York, NY 10021

Patrick J. Antonelli, M.D.
Dept. Of Otolaryngology
P.O. Box 1 00264
Cainesvil le, FL 3261 0-0264

Moises A. Arriaga, M.D.
Allegheny Ceneral Hosprtal
320 East North Avenue
Pittsburgh, PA15212

F. O. Black, M.D.
1040 NW 22nd Avenue/Nl 0l 0
Portland, OR 9721 0

M. Jennifer Derebery M.D.
House Ear lnstitute
2100 West Third 5t.
Los Angeles, CA 90057

Jeffrey J. Dyer, M.D.
825 Farrfax Avenue, Suite 51 0
Norfolk, VA 23507

George W. Facer, M.D.
Mayo Clinic
200 lst Street, 5W
Rochester, MN 55905

l. Douglas Green, rr., M.D.
Mayo Clinic lackonville
4500 San Pablo Rd.

facksonville, tL 32224

losef E. Curian, M.D.
6924 McLean Park Manor Court
Mclean, VA 22014

M. Suzanne Hasenstab, Ph.D.
Medical College of Virginia
P.O. Box 9801 50
Richmond, VA23298

Stephen G. Hamer, M.D.
Mayo Clinic
Dept. of Otolaryngology
200 First Street SW
Rochester, MN 55905

Kurt E. Heiland M.D.
307 Chestnut Avenue
Palo Alto, CA 94306

Mcente Honrubia, M.D.
UCLA School of Medicine
Div of Head and Neck Surgery
62-129 CHS
Los Angeles, CA 90095-1 624

Gregory F. Hulka, M.D.
Duke University Medical Center
Box 3805
Durham, NC 2771 0

Rohert K. lackler, M.D.
U.C.-San Francisco
350 Parnassus Ave
#21o
San Franciscq CA94117

C. Gary lackon, M.D.
300 20th Avenue North

Suite 502
Nashville, TN 37203

Rob€rt rahrsdoerfer, M.D.
Unrv of Virginia Med Ctr.
Box 430-Dept. ORL-HNS
Charlottesville, V A 22908

Sean K. Kastetter, M.D,
Med College of Virginia Hospitals
408 North l2th Street

Box 9801 50
Richmond, VA23298
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NAMES AND ADDRESSES OF PRIMARY AUTHORS

Paul R. Kileny Ph.D.
1500 E. Medical Ctr. Drive
TC 1904
Ann Arbor, Ml 48109

Robert l. Kohut, M.D.
Bowman Cray Schl. of Med.
Medical Center Blvd.
Winston Salem, NC 271 57

Arvind Kumar, M.D.
Room B42

Eye and Ear lnfirmary
1855 West Taylor Street

Chicago, lL 60612

Anil K. talwani, M.D.
Dept. Of otolaryngology
UCSF-350 Parnassus

Ste.210
San Francisco, CA94117

Dewey T. Lawson, Ph.D.

3040 Cornwallis Rd.

P.O. Box l2194
Research Triangle Park,
NC 27709

lohn P. Leonetti, M.D.
Loyola Univ Med. Ctr.

2 1 60 5. First Avenue

Maywood, lL 601 53

lvan Lopez, Ph.D.
UCLA Schl. Of Med.
62-129 CHS
Los Angeles, CA 90095

lawrence Lusti& M.D.
UC-San Francisco
Otolaryngology-A71 7
400 Parnassus Ave.
San Francisco, C494143

John McElveen, M.D.
Carolina Ear & Hearing
3404 Wake Forest Road
Suite 303
Raleigh, NC 27609

Michael McKenna, M.D.
Dept. Of Otolaryngology
Massachusetts Eye and Ear lnf.

243 Charles St.

Boston, MA 021 14

Richard Miyamoto, MD
lndiana Univ. Schl. Of Med.
702 Barnhrll Dr.
Ste. 0850
lndianapolis lN 46202

David A. Moffat
Consultant Otologist
ENT (48)

Addenbrooke's Hospital
Hrlls Road
Cambridge, CB22QQ U.K.

Ralph A. Nelson, M.D.
House Ear lnstitute

2100 West Third St.

Los Angeles, CA 90057

Mary.l. Osberger, Ph.D.
Advanced Bionics Corp.
12740 Sen Fernando Rd.

Sylmar, CA91342
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NAMES AND ADDRESSES OF PRIMARY AUTHORS
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2937 Seventh Ave South
Birmingham, AL 35233
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P.O. Box 670528
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Bobby Alford Dept. of Oto and
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1.

WITHIN.PATIENT COMPARISONS AMONG
PROCESSING STRATEGIES FOR COCHLEAR IMPLANTS

Dervcy T. Larvson, Ph.D., Blake S. Wilson, B.S.E.E.,
Mariangeli 7*rbi,M.S., Patricia A. Roush, M.A.,

Chris van den Honert Ph.D., Charles C. Finley, Ph.D.,
Debara L. Tucci, M.D., Joseph C. Farmer, Jr., M.D.

Studies have been mmpleted u,ith livcofsoven zubjects implanted tvith a percutaneous rcsearch
version of the standard Nucleus 22 electrode array. Each subjeot enjoyed good to excetlent
performance wittr her erreryday processor (a monopolar version of the standard clinical SPEAK
strategl) in terms of the cochlear implant population as a rvhole. Percutanous acccss to lhs
implanted electrodes allorved laboratory comparisons u'ith a variety of ahematira processing
stralegies, based on identification of medial consonant sounds, isolated nords, and tvords in
sentences. AII tests rrere conducted in a hearing alone condition, nith no feedback as to correct
or inconect responses. Both male and female voices s'ere included in lhe medial consonant
tests. Results will be presented comparing thc pcrformance of (l) particular continuous
interlcaved sampling (CIS) procossors, (2) "n-of-m" designs, in rvhich a tolal of m frequency
bands aro analped but only lhe n electrodes corresponding to the n highest energy bands are
stimulated on a given processing cycle, and (3) lhe SPEAK strategy. The effects of stimulation
rale, overall anallzed frequency range, and number ofprocessing channels will be discussed.

OBJECTIVES:
l. To describe the study in general and one speoific part of it in more detail.
2. To present specilio results for that part.
3. To disouss the significance ofthose results.

* Research funded by the National Institutes ofHealth. Cochlear Corporation underwrote
cost ofimplant devices, associated clinical costs, and the travel and subsistencc expenses

subjects rvhile parlicipating in these studies.



2.

BILATERAL COCHLEAR IMPLAI\ITS CONTROLLED
BY A SINGLE SPEECH PROCESSOR*

Dervey T. Larvson, Ph.D. , Blake S. Wilson, B.S.E.E.,

Mariangeli 7*rbi,M.S., Ckis van den Honert, Ph.D.,

Charles C. Finley, Ph.D., Joseph C. Farmer, M.D.,

John T. McElveen, Jr., M.D., PatriciaA. Roush, M.A.

A patient rendered profoundly deafby Listeria rhomboencephalitis, l,ith partial insertion ofa
Nucleus 22 electrode array and radiographic evidence ofrapid bilateral ossilication, received

a second cochlear implant in the other ear, rvhere full insertion l'as achieved. The patient

roulinely uses a pair of indepndent clinical lvI'SP processors n'ith her tno implants. [aboratory

studies hara been undertaken to assess potential bsnefits of placing stimulation of the

etectrodes in both cars under the conlrol ofa single conlinuous interleaved sampling (CIS)

processor. Among such potential benefiis are: the ability to doublo the effective stimulation rate

limit imposed by the Nucleus transcutaneous link for a given number of CIS channels, access

to additional independent channels ofstimulation, and the ability to convey direction ofsound

incidenc€. All24 useable BP+l electrode assignments (16 left ear, 8 right ear) s'ere included

in common studies of pitch discrimination and pitchranking. Three bilateral pain of such

assignments s,ere identified as capablo of supporting interaural comparisons rvith no

perceptabte dillerence in pitch. Intcraural time delay studies using 50 ms bursis of 80 udphase
pulses at480 pulseds rvill be presented, dernonstrating the ability ofthis subject to identi$ the

ear receiving lhe earlier onset for delays extending dos,n to less than I 50 us. Other studies to

be presented rvill include interaural amplitude differencc experiments, and comparisons of
mdial consonant identifrcation results using CIS procossors rvith various stimulation rates and

with channels assigned to various unitateral and bilateral sets of electrodes. The latter

conditions rvill include both comparisons involving the full tonotopic range ofthe deeper

inrrtion and comparisons involvingonly thc range oommon to both implanted arrays. Results

for a series ofhvo+hannel processors rvill er<plore retative performance for channets differing

in both ear and perceived pitch, for channels dillering in ear but not pitch, and for channels

differing in pitch but not ear.

OBJECTIVES:
l. To summarize the patient's stafus and history.
2. To outline potential benefits ofcontrol ofboth implants by a single prooessor.

3. To present results of one or two specilic experiments.

tResearch funded by the National Institutes of Health



3.

PERTORMANCE WITH THE NEW COCHLEAR
2O+2L LATEML WALL COCHLEAR IMPLANTT

Paul R Kileny, Ph.D., StevenA. Telian, M.D.,
Terry A. Szolaq Ph.D. Angelique K. Boerst M.A.

The cochlear 20+2L lateral rvalt cochlear implant represents a modilication of lhe standard
minD2, bipolarcochlear implant, In addilion lo the intrascalar electrode anay, the 20+2L has
trvo additional extra-cochlear elestrodes: a plato ground electrode mounted on the lateral
surface ofthe receiver in contact rvilh the temporalis muscle, and an apical, transcochlear wall,
titanium encased ball electrode in contact rvith the endosteum ofthe apical turn. The apical
lateral rvall eleclrode is positioned inferior to the tensor tynpani muscle just anlerior to
Jacobson's nene. This electrode is accommodated by a second cochteostomy created in the
otio capsule, deep enough to oiposo the efldo$eum of tho apical tum. The 20+2L implant may
be activated in both the standard bipolar modes of stimulation as rvell as in hvo differont
monopolar modes, one referenced to the receiver-mounted plate electrodg the olher one to lhe
apical lateral rvall electrode.

To date, nine patients have been implanted rvith this nerv device. Five dilferent elestrode
conligurations are usod in each patient using a balanccd, randomized introsubject design. The
elcctrode conligurations aro: standard bipolar +1, hvo monopolar conligurations using lhe
apical eleclrode, one inrolving l0 the other 20 active electrodes; and two monopolar
configurations using the receiver-mounted ptate electrodo, one rvith l0 , the other with 20
active electrodes. In all cases, monopolar lhresholds and comfort levels are substantially lorver
than their bipolar stimulation counterparts. In terms of speech percoption, early results indicate
that in some cases a monopolar condition results in improved speech perception. In none of
the subjecls investigated to dste did the twenty+hannel monopolar conligurations result in a
reduction of speech perception scores. In general, the twenty-channel monopolar conditions
resulted in superior performance rvhen compared to the ten-channel monopolar conditions.
Subjectively, some patients prefer the sound quality associated rvith monopolar stimulation.
To date, thoe have been no adverse elfects associated with the surgical procedure or with any
of the stimulation modes availabl€ vith th€ 20+2L lateral rvall cochlear implant

OBJECTIVES:
l. To provide information about s new cochtear implent with a titanium-anchored apical

lateral cochlear wall electrode in addition to the scala tympani electrode array and a
receiver-mountd ground electrode.

2. To provide information regarding threshold and comfort level dilferences bstwesn two
monopotar and a slandard bipolar stimulation mode.

3. To provide information regarding spwoh and phonemo recognition with ditferenl
monopolar and bipolar modes of stimulation.

t Supported in psrt by NIH Grant #5 ROI DC 01851{2



4.

THE CLARION MULTI.STRATEGY CO CHLEAR IMPLAI\T:
S I'RGICAL TECHNIQTJE, COMPLICATIONS, AND RESI'LTS

Anil K. Lahvani, M.D., Jannine B. Larky, M.A,, C.C.C/A. ,
Karen Kn'ast, M.D., C.C.C./A., RobertA. Schindler, M.D.

In Augus! 1996, the Clarion Multi-Slrategy Cochlear Implant received FDA market approval

for use in post-lingually deafened adults. Introduced in 1991, this device presented signilicant

advances in eleclrodo design, speed ofthe intemal processing unit, and speech processing

Sratqgies,and incorporated hto-lay lelemetry to assess device funclion. Furtlrer, the Clarion

cochtear implant olfers options in stimulation mode, tvaveform, and temporal distribution of
the signal, unavaitablo in previous generation cochlear implants.

One of the first centers lo implant the Clarion device, our institution is cunently the largest

Clarion cochlear implant center in the United States rvith a total of 4l adult users. Of these,

lhree had lheir previous non-functioning cochtear implant explanted and replaced l'ith the

Clarion device. In all but one case full electrode insertion was obtained. Suryical technique

is similar to that of other implants but is modified to accommodate some of the unique features

ofthe Clarion dcvice such as lhe curvilinear electrode array: a more generous facial recess and

a larger cochleostomy is required for the use of the speoially designed electrode inserter.

Surgical complications rvere minimal and included hvo instances of delal,ed onset facial palsy

resolved rvith steroid therapy, and one reseating of intemal cochlear stimulator due lo

migration. No patient has experienced device exlrusion, dovice malfunction, sound infection

or dehiscence or flaprelated problems. Significant improvement in spech understanding rvas

observed in the majority of adult implant recipients rvithin the lirst six months of device use.

Specifically, at six months, scorqi on CID Sentences (implant atone) improved from a pre-

operative mean of 8oZ to a mean of 7oo/o and scores on the NU-6 monosyllabic rvord test

increased from a pre-opcraiive mean of 3% (range 0 lo2oo/o) to a mean of 34% (range 0 to

80%). More than three quarters (77o/o) of lhe adults rvere able to understand 50% of lhe

sentences over lhe telephone, and half rverc able lo understand E0% of the sentence material.

ln summary, our institutional experience rvith Clarion Multi-Strategy Cochlear Imptant
demonstrates minimal surgical morbidity and signilicant improvoment on all open-sot test

measures ofsentence and rvord recognition.

OBJECITVES:

l. To highlight ihe unique aspects of and the differencos in the surgical technique

compared with other implants such as the requirement of a more generous facial

recess, larger cochleostomy, and the use of an electrode introducer.

2. To discuss the surgical complications associated with the Clarion Multi'Straiegy

Cochlear Implant.
3. To discuss the rehabilitative outcome with the Clarion Multi-Strategy Cochlear Implant.



5.

COCHLEAR IMPLANTATION AFTER LABYRINTHECTOMY

GeorgeW. Facer, M.D., Robert H. Brey, Ph.D. Ann Peterson, M.D.

Several reports have shorvn that patients who have had a previous lransmastoid

labyinthectomy can be electrically stimulated by transtympanic promontory technique. It has

not boen dsmonstated that a ptient rvith a previous transmasioid labyrinthectomy rvill be able

to perform nith a coohloar implant, A patient rvho undenvent a previous complete

transmasloid lablrinthectomy and had an absence of measurable cochlear function bilaterally
rvill be presented. The use ofintraoperative eleclrical auditory brainsiem rosponse rvill be

emphasized and the postoperative results rvith a cochlear implant rvill be discussed.

OBJECTIVES:
L To be able to discuss the indications for cochlear implantation.
2. To bc familiar rvith and discuss evaluation and testing prior to cochlear implantation.
3. To be arvare ofand discuss lhe intraoperative evaluation ofa cochlear implant patient.



6.

LANGUAGE ACQTIISITION IN PRELINGUALLY DEAF
CHILDREN WITH COCHLEAR IMPLAMS*

Richard T. Miyamoto, M.D., Mario A. Svirslg,, Ph.D.,
Amy M. Robbins, M.S., Karen ller Kirk, Ph.D.

Language acquisition is one of the most irnportant outcome measures for cochlear

implantantion of prelingually deaf cltitdren. However, quanti$,ing the added benelit provided

bya cochlear implant over the language gains expected from maturation is difiicult. In order
lo address this issue, language skills lere assessed in hro groups of prelinguallydeafened
children using the Reynell Developmental Language Scales (RDLS). A control group of 89

unimplanted deafsubjects rvere anallzed cross-seclionally to establish the language progress

that rvould be expected as a result of rnaturation. Chronological age was plotted against

language age and lhe 12 of thc rcgression sas 0.53 nhich is statistically significant. The slope

sas 042 strich is equivalcnt to approximately five month's language grorvth over a one yar
period. Mean longitudinal language scores for 23 prelingually deaf children s,ho received

cochlear implants las lhen calculated. The language grorvth in the implanted children
exceeded lho language gros,lh of deaf children rvithout implants. Although the implanted

children rvere initially behind in their language skills, their rate of acquisition of language nas
comparable to normal hearing children. During this study the children rvith cochlear implants

did not reach a plateau indicating that continued longitudinal studies are needed. The language

data rvill also be compared to speech perception and speech production data.

OBJECTIVES:
l. To describe ths measurement of language acquisition as an an outcome measur€

in prelingually deaf children rvith cochlear implants.

2. To describe the method of estimating language grorvth expected as a result of
maturation.

3. To present language results in a population ofcochlear implant recipients rvho have
been follorved longitudinally.

'Supported by NIH-NIDCD
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LONG TERM REST'LTS REGARDING SOCIALIZATION,
REHABILITATION, AND EDUCATION IN CHILDREN WITH

COCHLEAR IMPLANTS

M. Suzanne Hasenstab, Ph.D., F.A.A.A., Wesley D. Vander fuh M.D.
Shasn K. Kastetter, M.A., C.C.C..A., Jon E. Isaacson, M.D.

Cochlear implants have been shorvn to be an e(fective rehabilitative option for both adults and
children with profound sensory neural hearing loss. The impact and effect of these implants
have been sludied over lhe past 30 years with multiple technological advancss and nerv
generations ofimplants. The main objective has been to help individuals rvho aro profoundly
deafto function more easily in socieg. The 1995 NIH Consensus Conference Stalement on
Cochlear Implants slates that the impact of implants on adults has been excellent rvith less

dependency and loneliness and improved sooial integration. However, no large sories has been

done lo look at tlre social, educational, and rehabilitative effect of these implants on children.

Through the cooperation of Cochlear Corporalion, u,e mailed a suney of 25 questions to
parents of 3000 children implanted rvith the Nucleus 22 channel implant over lhe past l0
years at ceirtcrs in the United States and Canada. Tho questionnaire addressed the educaiional

level, rehabilitative services, and socialization ofthese children in their entironment aller
implantation. Descriptive analysis rvas performed on the collected data to elucidate thc impact
the cochlear implant has on the lives of patients who received them and to help guide frrture
rehabilitative efforts.

OBJECTT\IES:
l. To revierv the literature conceming socialization, rehabililation, and education ofchildren

who have had cochlear implants over thc last l0 years.

2. To present information regarding follow up services, socialization, and educational

outcomes ofpediatric cochlear implant patients based on lhe results ofa national survcy.

3. To draw conclusions to help guide rehabilitative services and social integration of children

who receive cochlear implants.
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EXPAI\DING CRITERIA FOR
PEDIATRIC COCHLEAR IMPLANTATION*

Susan B. Waltzmarl Ph.D., Noel L. Cohen, M.D.

In 1990 lhe FDA approved the use of Oe Nucleus multichannel cocilear implant for children age 2 l,ears
and older, s,ho derived no subshntial benefit from amplilication. The only children approved for
implurtation belorv the age oftrvo, for this device and subsequent multichannel devices, rvere lhose s'ho
stre deafened due to meningitis and had ac'tual or impending obsruction of rhe cochlea by lablrinthitis
obliterans. The primary concems prohibiting implantation belorv the age of tso rvere based on several
concerns: a questionable ability to esablish definitire ear specific information conlirming a bilateral
profound sensorineural hearing loss, an insufficient length oftime to demonslrate lack ofprogress sith
conventional sensory aids and possible surgical complications related to skull size and future gros,lh.
Recentlf', the high lerel ofperfommnce achieved by some loung implanteeg inoeased surgical experience
and audiological diagnostic techniques have caused clinicians to re-evaluale the lorver age limit for
implantation. The purpose of this $udy sus to detennine the viability of implanting children belorv the
age oftrvo l,ears and to assess their postoperatire performance.

Ten profoundly deafchildren bets,een the ages of 16 and 23 months s,ere implanted sith ttre Nucleus
multichanel cochlear proslhesis. Eight children sere congenitally deafand tso children rvere deaGned
due to meningitis. The nature and erlent ofthe hearing loss rvas conlirmed rvith ear s?ecilic behavioral
audiogram andor &equenry specific auditory, svolcd ,otentials obtained bilaterally. All subjecls had trial
periods rvirh appropriate amplification associated s,ith habilitation. The length ofimplant usrge ranges
from 3 mos-5ys. In addilion to audiograrrs obtained under earphones, auditory evoked potentials, and
sound lield audiograms $,ith and $ithout amplilicalioq the follorving t€sls rvere adminisrered
preoperatively and postoperatively: ESP, NU€HIPS, GASP rvords and sentences, PBK nords and
phonerm and Conunon Plnases. A score of00/o rvas assigned s,hen the test rvas not administered due to
a srbjecf's inability to comprehend the tastc Statistical analpes rvere performed to detennine differences

bets'een preoperatire and postopetatire performance in all areas ofauditory skills.

Results indicate significant improvenrort for mean scores on all closed and open-set speech petception
mssures. Upon inspection, the individual data appear to reveal a trend torvards more rapid progression

ofauditoy skills than hare been nr[ed rvith older subjects. Simitarll', and not unexpecledly, the emergeilce

ofbaseline receptive and expressive language skills is evidenced earlier in Ois age group. Surgical
complications have been rare, minor and ferver in number than in older children.

Although {rcse rcsl}ts are ruy pomising caution must be exercised in terms of blanket reconnnendations
regarding the implantation ofchildren belorv trvo years ofaga Criteda for imptantation should include
tp abilityto ohain ear and frequency specific information and a cochlear implant team experienced in all
facels ofimplantation in children including asssssrnent, surg€ry, prograrfining and habilitation

OBJECTIVES:
l. To determine the viabilily of implanting children belorv hvo yean of age.
2. To &termine the level, nature and progessiur ofthe podoperafive per nmnce

and compare themto older children
3. To exarnine the nature and extent ofthe surgical complications.

. Supported by NIH NTDCD# 55P50DC1)0178 and the Oberkotter Foundalion.
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SPEECH RECOGMTION PERFORMANCE OF
OLDER CHILDREN WITH IMPLANTS

Mary Jo Osberger, Ph. D., Sue Zimmerman-Phillips, M. S.,

Lisa Geier, M.S., Mary Barker, M.A.

Although lhe current trend is to implant children at younger ages, older children are stitt
rsfoned for implants. This sudy examind lhe speech recognition skills of 25 prelingualty
deafened children, implanted behteen thc agee of 5 and 15, rvith the CL,ARIoN Multi-Strategy
cochlear implant, Ten of ttre subjects rvere implanted after age 9. Tests of closed- and open-

set speech rccognition s'ere administered to the subjects preoperatively s.hile rvearing hearing
aids and at 3- and 6-months postoperalively u,hilo using the Continuous Inlerleaved Sampler
(CIS) strategy in their processors. The mean scors on the ESP Monoq,llable Word
Identification test improved trom22Yo preoperatircly lo 56% at the 3-month postoperative
intenul, and to 70% at the 6-month post-operative intenal. Three-months postoperatively,
57% ofthe subjects demonstrated substantial opon-set spech recognition abilities (i.e., score

_50% on GASP Words). Six-months postoperatively, 68% of them demonstrated substantial
oper,-set speech recognition on the GASP Words. On the most dillicult test in the battery, the
PB-K lest, consisting of phonetically balanced monosytlablo nords, 50o/o of the children
demonstraled some open-set speech recognition (i.e., score _ 4%) afler 3-months of implant
use, and 67% ofthem demonstrated open-sot speech recognilion on the PB-K test after 6-
months of implant use. These results suggesl that older children, including prelingually
deafened adolescents, can derive substantial benefit Iiom the current implant technology.
Previous conclusions regarding the performanca ofchildren implanted at older ages need to
bo re-examined in light of the teohnology that was available at that time. As implant
technolory continues to improve, there is a need to re-examine and modi$ existing candidacy
criteria.

OBJECTIVES:
l. To present speech perception data for children implanted rvith Clarion Implant betwecn

ages 5-15.
2, To e:<amine changes in performance overtime.
3. To discuss results relative to changing impldnt crileria.
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GENE ASSOCIATION STI'DIES IN OTOSCLEROSIS"

Michael J. McKenna, M.D., Arthur Kristiansen, M.D.,
Mary L. Bartley, RN., Jonathan L. Haines, Ph.D.

Otosclerosis is among the most common causes of acquired hearing loss in the general

population. There is a n'ell-cstablished genetic predisposition rvith approximately fifty percent

of cases occuning in individuals rvith other knorvn affected family members. Howcl'er, the

nature of lhe gotelic etiology is complex and has not been rvelldefined. For complex diseases

a combination of statistical and molecular genetic techniques can be ussd as tools to find the

underlying genes. We have ilrstituted a comprehensive e{fort to identi$ and collect families

rvith multipto affected members in an attempt to identi$ the gene or genes involved in the

development of otosclerosis. Ultimately, once an adequate numbcr of informative pedigrees has

been obtained, a random linkage analysis rvill be conducted.

While our famil.V ascfflainment continues,tto arc focusing on examination of specilic candidate

genes for statistical association rvith otosclerosis. To date rve have examined COL lAl 
' 
COL

iA2, and COL 2Al. In each case, we tested approximately 75 independent cases and 75

conkots for potlmorphisms s'ithin the gones. There rvere no statislically significant differences

in allele liequurcies behveen the cases and controls for COL lA2 or COL 2Al. However, ttc
did lind an initial interesting result rvith COL lAl . We tested a hvo allele PCRable RFLP. In

controls, the allele frequencies rvore: l=0.14, 2:0.86. In the individuals with clinical

otosclerosis, the frequencies rverc 14.23,24.77. The chi'square test n'as significant (p=.01).

We lhus geno@ tso additional PCRable RFLPs in lhis gene. The second poll'morphism rvas

also sigrilicantly dilferent (Otosclerosis: l=O37 ,2=0.23: Controls I =0.88,2=0.12: P=0'001)
asrvasthethird(Otosclerosis: l:0.44,2-0.56,:Controls l=0.27,24.73,P:0.001). Weare
cunently examining thc data for haplotypo frequencies behveen three polymorphisms. These

data suggest a role for COL lAl in otosclerosis.

OBJECTIVES:
l. To revierv pathologic factors involved in lhe development ofotosclerosis.

2. To present new data on molecular goretic analysis ofotosclerosis.
3. To revierv evidence for COL lAl geno and its' rolo in the development of otoscterosis.

rsupported by NIH grant #K08 DC00065
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STAPES MOVEMENT:
COMPLEX RATHER THAN PISTON.LIKE

Kurt E. Heiland, M.D., Richard Goodg M.D., Alex M. Huber, M.D.

It is assumed that the human slapes moves like a piston. This study was designed to determine

rvhether stapes movemenl is piston-like or complex. The human ossicular chain has a great

deal ofine{licieng,. Knol,ledge regarding possible rvasted movement at the level of tha stapes

footplate rvould be useful in middle ear reconslruction for chronic car disease.

Using ten freshly hanested human cadarar temporal bones, three largets sare placed on lhe

stapes footplate through an extended hypog'mpanotomy. The targets nere 0.5mm pieces of
reflective adhesive material positioned on the long axis of the footplate at lhe anterior crus,

central footplate and posterior crus. They rvere tracked over lhe frequency range of 200FIz to

l0,000ltz using a sound generating program and a sophisticated laser Doppler vibrometer
rneasuring system. This measuring q,stem is rvell described in the literature as a useful and

accurale device for lhe study ofmiddle ear mechanics. Displacement and phase of three targets

on the footplato l,ere plotted against frequency at a 90dB sound pressure level input at the

eardrum. A 486 personal computer calculated overall footplate displacemort as rvelt as the

rocking motement ofthe footplate long axis over the 350 degree phase shift ofrepresentativo
c1,cles.

Stapes movement is clearly complex. At loner frequencies piston-like movement exceeds

rocking; hos'evo, rocking movement increases u,ith frequency. At 6p00tlz ricjubg nivenebt

overcomes in and out hanslational displacement. Rocking movernent is considered a relatively

inefficient movement. The clinicat application of this data is in ossicular replacement

prosthosis design to better stabilize the stapes, minimize rooking and maximize pistonJike

movement. This rvould aid the otologist in olosing the air bone gap through more elfective

lransfer ofacoustio energy to the cochlea and rvill bc discussed in thc papcr.

OBJECTIVES:
l. To demonstrate that human stapes movement is complex rathet than piston'like.

2. To propose that rocking stapcs movemsnt is part of a protective mechanism in the

middle ear to prevent acoustic trauma.
3. To appty this nerv knowledge regarding slapes movement to the design of better

ossicular replacement prostheses.
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EARLY POST-LASER STAPEDOTOMY
HEARING THRESHOLDS

Patrick J. Antonelli, M.D., Gerard J. Gianoli, M.D.,
Michael J. LaRouere, M.D.,

Larry B. Lundy, M.D., Jack M. Kartush, M.D.

Hypothesb: Laser stapedotomy may roulinely depress auditory thresholds in the immediate
posloperative period.

Background: Auditory tesling is not routinely performed within 4 to 6 seeks after
stapedotomy, bscause hearing acuity is thought to be lransiently depressed. In rare

circumslances, poshsurgical auditory and vestibular complaints may lead one to test hearing.

The early postopratira effects ofCQ and KTP lasers, rvhich are now routinely used to perform
stapodotomies have not been reported. Thc purpose ofthis report is to present normative data
for auditory thresholds n'ithin 2 s,eeks of laser stapedotomy.

tldho&. Audiometry s,as performed using standard techniques preoperatively, 5 14 dal,s and
> 30 days postoperatively. Five surgeons enrolled patients at 3 academic centers,

Rqult: Thirty+h patients nere enrotled. Nine cases nere revision procedures. The CO, laser

rvas used in 24 procedures and the KTP laser sus used in 12. Bone conduction pure tone
averages and speech discrimination scores did not worsen during the early postoperative period.
Bone conduction at 4000 I-Iz dropped slightly s'ithin the first rveek (6.7 dB, p = 0.019) but
recorared thereafter. Bone conduction at 1000 I{z actually improved within the first rveek
postoperatively(+62 dB, p:0.021). Improvemenl in air conduction thresholds (and air-bone
gap) srcre not appreciated until the late (>30 days postoperativell) audiogram. The results for
CO, and KTP laser-trealed groups were not significantly diferent.

Condusiotts: Cochlear function is not significantly depressed in the early postoperative period
follorving laser (CO, or KTP) stapedotomy, Degradation of bone conduction scores or speech
discrimination rvithin the lirst 2 weeks after stapedotomy may indicate a doparture Iiom the
normal postoperative course.

OBJECTIVES:
l. To evaluato hearing in ears recently treated rvith lasor stapedotomy.
2. To compare the elfects of KTP and CO2 laser stapedotomy on early postoperative

hearing.
3. To roview the clinical implications of the early postoperative audiometric data.
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LASER STAPEDOTOMY MII{US PROSTHESIS

Herbert Silverstein, M.D.

The stapes mobilization procedure as described by Rosen in 1952 was abandoned primarily
becauseoffrequent relhation ofthe stapes footplate resulting in recurrent conductive hearing

loss. Stapedotomy or shpedectomy with the placement of a prosthosis has become the primary
surgical lreatment for otosclerosis throughout lhe rvorld.

Mq,ers shos,ed in a temporal bone study lhat a fractured fooiplaie that uas not inrolved tith
otosclerosis lrcals by Iibrous union across the fracture line and remains mobile. In light of this
finding, it rras felt that in cases n'here the otosclerotic focus rvas confined to the lissula
antefenestru, the otosclerotio focus could be isolated and the stapes could be mobilized using
the laser.

Using an Argon laser rvith a hand-hcld probe, the anterior crus of the stapos is cut and the
footplatc is bisected in a linear fashion across its anterior portion. This allos,s the posterior
portion o flhe stapes to become comptetely mobile. If the stapes does not become mobile, the
stapedotomy can be enlarged and a prosthesis placed in the usual manner. Paticnts understand

that lhere is a chance the stapes may come relixed in tho future and a stapedotomy rvith
prosthesis rvill be rcquired.

Initial results of ts,elve patients have been excellent. Eight patients demonstrated complete
closure of air-bone gap, four patients had closure of air-bone gap to within l0 dB. In this
reporl, the technique and results of slapedotomy minus prosthesis over a 1.5 year period is
presented.

OBJECTIVES:
l. To shorv that when there is minimal stapes fxation secondary to localized otosclerosis

at the lissula antefenestrum, the laser can be used to mobilize the stapes without the
use ofa prosthesis.

2. To show that hearing results are comparable to conventional stapes proccdures without
the associated risks ofusing a prosthesis.

3. To show in a soven year post-operalive histologic temporal bone study lhat q fractur€d

footplate not involved by otosclerosis heals by Iibrous union.
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FORTY YEARS OF STAPES SURGERY

John J. Shea, Jr., M.D.

This report rvill dctail my results perform ing \.qAag $apedectomy operations during tho foAy
years sinco the first Sapodectomy. For ttris report, 100 or more pationts wero seleoted at random

from each of the forty years, for a total of 5 A44 operations.

Primary stapedectomy rvas performed on 4137 (76%) ears and revision on 1307 Q4o/o) errn.
The most commonly used prosthesis rvas the original Teflon piston, in 3192 (58.6%)
opemtions. Theovalwindorvnmssealedbyveinin2g72(54.6%)ean,bytheliningmembrane
of the middte ear in 1375 (25.3o/o) ears, by gelfoam in 478 (8.87o) ears, by perivenous loose
connective tissue in 396 (7.3%) ears and by other material in223 (4.1o/o) ears. The entire

footplate nus removed in 1575 (29.2o/o),and half or less of the footplate in 3812 Q0.8%).

Using 500, 1000 and 2000 I-Iz, the criteria ofsuccess \vere delined 8s an air'bone gap closuro

to l0 dB or less, and no decline in the postoperative discrimination score of > l0%. In the
primary stapcdectomy group, succoss rvas achieved in95.l% of ears n'ilh a follow-up for I
1,ear, in 94.7o/o of ears follos,ed for l-5 1'ears, 89.9% for 6-10 yearc,79.8o/o for I l-20 years,

74.10/ofor2l30 Fars' and 62.5% for > 30 years. [n tho revision group, success ll€s obtained

in 7l.l% ofcan follorved for I par, in 62.40/o for l-5 years, and in 59.4% for l-36 years. The

success rate using vein as the oval rvindorv seal was 87.8%, using lining membrane of the

middle ear sas 89.702, using perivenous loose connective tissue rvas 88.7% and using gelfoam

sas 80.3%. The causes of delayed conductive hearing loss s'ere dislocation of the prosthesis
in 41.5% ofears, eversion of the lining membrane of the vestibule, tvith or rvithout erosion of
lhe lorrrr incus in26.3o/o of ears, bony and/or librous closure of the oval rvindorv in 15.7%o of
ears, epitympanic lixation of the incus and/or malleus in 14.3o/o of ears, and other causes in

2.2%. Complications included complete sensorineural hearing loss in 34 (0.6%) ears,

perillmph leak in 14 (O.25%) ears, tympanic membranc perforation in l0 (0.18%) ears, and

ternporary facial nerve paralysis in 4 (0.07%) ears.

Over time, gradual decline in cochlear function occurs in about 30% ofpatients, rvho still
relain closure of the ak-bone gap, due to invasion of the cochlea by the otosclerotic focus. This

is sensorineural hearing loss in excess ofthat to be expected rvith age.

Better results, with almost no complications, have been achieved in recent years with better

audiometry, anesthesia, and removal of the posterior half of the footplate with the hand-hetd
argon laser probc, vein graft oval windorv seal and platinum Teflon cup piston.

OBJECTIVES:
l. To present the results with stapdectomy in a large series of patients with various

techniques during the last forty years.

2. To present the technique I now use as giving the best results achieved during this 40'
year experience.

3. To explain the causes of lhilure and complications and lhe best ways to avoid them.
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THE PROTECTIVE ASPECTS OF BRAIN DERIVED
NETTROTROPHTC FACTOR (BDM)

DI'RING GENTAMICIN OTOTOXICITY*

Ivan Lopez, Ph.D., Vicente Honrubia, M.D., D.M.Sc.,
Seung Chul Lee, M.D.,Gang Li, M.D.,

Karl Beykirch, M.S., Paul Mycevich, Ph.D.

The quxtion rvas invesigated in viro for the firsl time, of s,hether BDNF inlluences the spontaneous
proctss of hair cell rcgeneration follorving gentamicin (Glr$ ototoxicity. For this purpose, a sludy rvas
made on lire experimental groups of animalq using the chinchilla as lhe model.

EXPERIIUENTAL CROUPS: Group I - The normal number ofgpe I and lI hair cells rvere counted in
the nornml horizonlal semicirculr canal aisa using the disector mahod (N=5). For other groupq dosages

s'erecorsiseril,i.e.,0.05mgofGtrlandlugofBDNF, GroupII{N,I*usappliedintraoticallyloinduce
ototosicit),. Courts ofhair cells n ere performed fotlosing hair cell damage and recovery at four differenl
times@treatrnenlofl,2,4and8sreksrviththreeanimalseachtime. Trvoadditionalgroupsofanimats
u'ere lrealed and erzluated as in Grotp Il afler treatmeat rvith Glr{ and BDNF. Group III-Glr'l and BDNF
rvere applied simultaneously. Group IV-Glr,l rvas applied firsl, follotved one s,eek later by BDNF.
lrlorphological obsen'ation and quantilication ofhair cells rvere made for each treatment condition as in
Croups I and II. Croup V-Ttre effect of BDNF alone rvas eruluated in anolher group (N=4) at tlree rveeks
post treatment.

RESULTS: The elfect of G[{ on the animals in Croup ll resulied in complete loss of tlpe I hair cells
(normal = 3174+l-145) and loss ofgpe II hair cells to l57o ofnormal at one rveek post treatment
(nowul=2725=+l-296). The recoveq'began afler trvo rveeks. lt reached E5o/o ofnormal for tlp€ Il hair
cells but only 3olo for gpe I hair celts at four rveeks post trealment In Group IlI, the simultaneous
treatment rvith BDNF prevented lhe otoloxic efu of GIU on gpe II hair cells and diminished the effect
intpe I hair cdls (237o ofnormal) at one rveek post trealment There rvas a delay in the otoloxic effect
s,ith 22% tlpe tl hair cell loss at 1rvo rveeks post treatment. In Group IV, the treatment rvirh BDNF one

rveek aftet Glr.I, acceleratedlhe rate ofrecovery ofboth $pe I and II hair cells. Al nvo rveeks post

lreatmer4lhnumberofqpellhahceltsrvasSlo/ofnormalvs.Only5o/orvithoutBDNF. Thelinallerel
ofrecorrrysrsalsogrcata(l@Toofnonral). InGroupV,lreatmentrvithBDNFalonedidnotinlluence
the number ofhair cells.

CONCLUSION: The trophic faaor BDNF minimizs the ororoxic effea of0lr{. There are trvo posible
mechanisms: l) prevention ofGI{ ototoxicity as observed in Croup IlI, and ii) accelerated regeneration
as o&serred in Group IV, In gite of complete destruaion of hair cells from GM one week pod trealmenl,
there rvas accelerated recovery to 8lolo oftlpe Il hair cells at trvo rveeks due to the treatment ofBDNF.
The e$imated rate ofrecovery rvas approximately 257 hair cells per day.

OBJECTIVES:
l. To documentthe phanomenon of vesibular hair cell regeneration a$er geatanriein ototoxicity

inmanrnals.
2. To demonstrate the effecl ofbrain derived neurotrophic factor (BDNF) on regsneration process of

vestibular hair cells.
3. To demonstratre the potential therapeutic role oflrophins to prevent or repair hair cell damage.

fSupported by grant DC01404.
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EFFECT OF PROTECTIVE AGENTS
AGAINST CISPLATIN OTOTOXICITYT

Leonard P. Rybak, M.D., Ph.D., Satu M. Somani, Ph.D.

Cisplatin is an imporlant antineoplastic agent rvhich has been proven effeclive againsi head and

neck tumors, teslicular and ovarian carcinomas and a variety of other malignant neoplasms.

Allhough one major dose-limiting side elfect, nephrotoxicig, can be minimized by hydration,
administedng mannitol and olher protective agents, ototoxicity continues to be a significant side
effeci. The present study rras designcd to compare the relalive efiicacy of three proteclive
agents against cisplatin ototoxicity in the rat. Forty-nine male Wislar rats 250-3509 received

an intraperitoneal infusion of 16 mg/kg ofcisplatin. Group I received no proteclive agent.

Group II nas beated s,ilh diefu4dithiocarbamate @DTC) 600 mg/kg subcutaneously one hour

afler cisplatin. Group II rws administered 4-methylthiobenzoic aoid (MTBA) 250mg/kg thirty
minutes before cisplatin. Group IV animals s,ere giren ebselen 16 mg/kg i.p. one hour before
cisplatin. Auditory brainstem responses (ABRs) rvere elicited before and 72 hours after
trealment. ABRthreslrcldss,eredetermined using 100 microsecond olicks and l0 millisecond
tone bursts al 4,8,16 and 32Hz,delivered *'ith an insert microphone. Group I animals had

significant elerations ofAElR thr€sholds (30a0dB) compared to pretreatmenl values. Animals

in Groups II-IV had significantly lorver ABR threshold shifts of less than I0 dB. Cochleas

rvere removed and e:rlracts of the tissues s,ere analyzed for glutathione (CSH), activities of
antioxidant enzymes (superoxide dismutase, catalase, glutathione peroxidase, and glutathione

reductase), and malondialdhyde (MDA). Cisplatin treated animals had significant reduction
of the cochlear GSH content accompanied by an elevation of MDA and atteration of
antioxidant enzlme activities. These changes s,ere attenuated in Groups II-IV. These findings
suggest lhat cisplatin ototoxicig is related to lipid peroxidation, and that the use ofprotective
agents prevents lipid peroxidation by sparing the antioxidanl system in the cochlea. These

results suggest that lhe clinical use of protective agents could elfectively prevent damage to the
inner ear ofpatienls treated u'ith cisplatin, provided that the antitumor effect is not altered.

OBJECTIVES:
l. To demonstrate the role of tho antioxidant system in expcrimental cisplatin ototoxicity.
2. To shorv the effrcacy ofseveral protective agenls against cisplatin olotoxicig.
3. To suggest thc clinical utility of potential protective agurts in ameliorating hearing loss

from cisplaiin.

.Supported by NIH Grant #DC 02396.
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"o*Ho,HltHY;l*n*
Anthony P. Albinq Ph.D., Simon C. Parisier, M.D.

Cholesleatomas can resutt from several specilic insutlsl (l) negatire middle eaf, pres$rre or inadequare
t'odlaioq (ii) ingrotft ofkeratinizing epithelium at the margin of a perforatiorl (iii) invagination ofthe
tlmpanic membrane in the form of a retraclion pocket and possibly (iv) melaplasia oflhe middle ear
mucosa ortlmpanic membrane epithelium. Horvever, lhe specilic biological progranrs induced b1'these

insults, as rvell as the molecular ond cellular defec{s that result in the clinicat hatlnrart<s ofacquired and
mngenital choleseatonras, are unknonn. The focus ofour ongoing research is to deterrnine {re exis(ence
of&fecls in the normal biology, biochemi$ry, and genetic complement oflhe major cellular constituents
comprising a choleslealoma (i.e., fib,roblass and keraiinocytes). This knorvledge s'ill be ctitical in
ansrvering a number ofimportant questions for ntrich rve have as )'et no satisfactory ansvers. For
exarnple: (l) What are the specific molecular and cellular defec,ls thst explain each clinical feature of
cholesleatomas (i,e., invasioq migralion, uncoordinated proliferafioq altered differentiatioq
aggrcsivor,esq and recidivismf; (2) Are lhe diflerent types of choledeatomas (i.e., acquired congenital,
and recidivisic) also different at the molecular and cellular levels?; and (3) Horv can (tis knorvledge be

usefirl in a clinical setting?

Priorto resoh,ingthe molecularbasis for lhe pathoguresis ofcholesleatomaq it is important to IirS present
plausible models that could erplain horv a cholesteatoma becomes inrasivg migra.tory, bperproliferative,
aggresir,q and recidit'istic. Although these biological phenomena can bs lreated as individual etents in
the disasion ofa model $denr, s€ml ofthese traits are prohbly inseparably linked ln dyo. Tlrere are
at least fotrpsfule motecularmodels of chole$eatoma palhogenesis: (l) lorv-grade squamous neoplasia;
(2) defective rrcund healing;; (3) pathologic collision ofthe host inllammatory response, middle ear

epitheliunr, and a bacterial inlir4ion; and (4) unknorm idiopathic process.

Our anallsis to dare supports several suppositions conceming the pathobiology ofcholeSeatornas. First,
choleslealoma epithelium behar.es more like a $ound healing process lhan a neoplasia. The aruilable
evidence to date does not indicate that cholesteatomas luve inherent genetic instability, a critical feature
ofall malignant lesioc Secolrd, tle induction ofhyperproliferative cclls in all layers oflhe chotesteatoma
epidermis implicates a pofential idiopathic res-ponse to both internal evenls as rvell as extemal stimuli in
the form of c1'tokines released by infiltating inllannnatory ells. Thir4 the p,resence of bactoia may
proride a critical link betu,een the dolesealoma and the host rvhich prevents the chole$eatoma epithelium
from terminating specilic diflerentiation programs and retum to a quiesceot slate in rvhich it becomes
minimally proliferativg nonmigratory, and noninvasive. Fourttq none of our &ta suggests lhat there are
any obvious molecular or cellular differences betneen the various t,?€s ofcholeseatomas, i.e., primary
and secon&ry acquireE recidivistic, and congenital. Continued research should &lineale the precise

molecular and cellular dysfunctions involved in the pahogenesis of cholestealomas and horv this
knorvtedge can be useful in the clinical managernent ofcholesteatomas.

OBJECTIVES:
l. To discuss the molecular and cellular defects that may resrtt in the clinical featuree of

cholesteatomas: invasion, migratioq uncoordinated proliferatio4 alt€red ditrerentiatiott
aggrcsivenesg and recidivism

2. To discuss our hlpthesis tha cholecearoma epithetiwn behaves more like a wound healing
process lhan a neopla,sic one.

3. To discuss data thai sugged lhsre are no obvious molecular or ellular differences betweetl the
varioue types ofchotesteatoma,g i.e., primary and secondary acquire4 recidividic, and
congenital.
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CAOTOXICITY OF CYTOKERATIN MONOCLONAL
ANTIBODIES AGAINST KERATINOCYTES--A POSSIBLE

THERAPEI,ITIC ADJI.INCT FOR CHOLESTEATOMA?

Moises A. Arriaga, M.D., Patti Dixon

Despite elegant surgical procedures for chotesteatoma, residual disease is an important clinical
problem. Although gross cholesteatoma removal is usually feasible, microscopic foci of
residual keratinoq&s maydevelop into clinically significant diseasc. This study rvas designed

to evaluate tho keratinocge ol,totosicity of monoclonal antibodies directed against oytokeratin

subtypes relatively unique to cholesteatoma.

Keratinocytes, skin librcblasts, and ondothelial rvere trypsinized, counted and secded in 96 rrall
platos. Cells nere exposed to mouso monoclonal antibody to cgokeratin l0 at dilutions of
l:10, l:25, l:50, l:100 and l:200 rvith 4 to 6 replicates. After24y'8,72 and96hour
incubation, cells thal had bcen pulsed with 3H-thymidine rvere harvested. Cellular DNA rvas

prwessed for quantilication of3H-lhymidine incorporation rvith a bela counter. Cells exposed

to antibody are reported as percent inhibition relativo to controls.

Inhibition ranged from 88.9% for the I : l0 concentration lo 14.9o/o for I :200. This e(feci rvas

signilicantly more pronounced than the elfect on skin fibroglasts and endothelial cells. These

results suggest that monoolonal antibodies have in vitro cytotoxicity against keratin subtypes.

Additional investigation should be pursued rvith a goal to developing a clinically useful

biological adjunct for cholesieatoma management.

OBJECTIVES:
l. To disouss theorelic basis of biological adjunct for cholesteatoma treatment.

2. To present experimental data of cytotoxicity of keratinocytes by monoclonal antibodics

to cylokeratin.
3. To discuss research direction for developing clinically useful biological adjuncts.
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INTRATYMPAI\UC GENTAMICIN FOR THE
TREATMEM OF MEMERE'S DISEASE

Dennis S. Poe, M.D., TarekF. Youseff M.D.

Numerous dilferent protocols using gentamicin sulfate injections have been used with varying
success in the control of vertigo spells in Meniere's Disease. Reports of significant hearing loss

remain a major disadvantage. We hara treatsd a total number of 123 Meniere's cases rvith

introgrnpanic genhmicin using four separate protocols, including insertion of soaked gelfoam
pledgetsthroughamyingotomy,orhanstympanio injections and vaq'ing the medication d\dl
lime from 3O to 60 minutes. We selected as optimal, a protocol that injected a concentration
of30 mglml through an anesthetized tympanic membrane to fill the posterior meso$'rnpanum

and kcpt lhe patienl supine for 45 minutes. A second injection uould bs planned for
approximately one rveek later and subsequent doses sould be given only in lhe event ofnerv
vertigo spells, attempting to titrate the dose and minimize hearing loss.

48 ptients treated under this later protocol btnveen July, 1993, to December, 1995, are now
eligible for reporting under the I995 criteria of the Committee on Hearing and Equilibrium
Guidetines for Meniere's diseaso. The number of injections ranged from 16, depending on

patient response, t7o rcceived one injection,2 injections - 54%,3 injections - 6%,4 injections -
I 3%, and 6 injections - I 9olo. 27 patients (5670) had complete relief of verligo spells, I 3 (277o)

had substantid recovery, (6010 had insignilicant improvement, 4(8%) were treatment failurcs,
and one (2Yo) was worse. Hearing results analy,5is 1v". performed on 45 patients, excluding
three for pre-treatment anacusis. 28 patients (62%) had no change or hearing improved, l0
Q2o/Ahdanavcragelhreshold shiftof 10-20 dB,5(l t%) had a threshold shift betu''een2l40
dB, one (2o/o) had a threshold shift greatet than 40 dB, and one (2%) developed anaqusis.

The overall rate of substanlial relief of vertigo was 83% with significant hearing loss in l5%.
The reliefofvertigo u,as not as high as othcr published sories but the rate ofhearing loss was

substantially better. We recommend titrated intratympanio injections as one of the options

available to patients rvith Meniere's disease lhat have failed to respond adequately to aggressive

medical management.

OBJECTIVES:
l. Toeshblishtheellicacyforinbafympanic Gentamicin on relief of Meniere's vorligo spells.

2. To establish the elfect of intragmpanio Gentamicin on hearing loss.

3. To discuss lhe inverse relationship ofvertigo treatment and secondary hearing loss to

optimize therapy.
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THE ROLE OF ENDOLYMPHATIC MASTOID SHI'NT
SIJRGERY IN THE MANAGED CARE ERA

Myles L. Pensak, M.D., Rick A. Freidman, M.D., Ph.D.

The management ofMeniere's disease remains controversial rvith ferv procedures engendering

as much debate amongst otologisls as the docompression or shunting of the endolymphatio sao.

Moreovor, in a managod caro environment rvhercin outcomes measurement, cosi effectiveness,
and procedural ellicacy must be demonstraied, lhe surgeon can no longer rely on anecdotal or
empirical observation regarding the e{Iiciency of a ireatment paradigm.

This report revie\vs the control ofrerligo obtained in 96 patients undergoing endolyrnphatic

mastoid shunt surgery n ith a minimal follorv-up of 5 1,ears. All patients in this series eilher
refused destructive procedures or did not meet ctinical or electrophysiologic criteria for
vestibular nervo seclion or labyrinthectomy. Employing an anatomio classification system
patients with a Tlpe I endolynphatic sac achieved 680Z control of vertigo, those rvith a Type
II endolymphatic sac had a92Yo coalrol rate and patients rr.ith a Tlpe III endolynphatic sac

achieved 78% relief. No Tpe tV sacs sare identified. Based upon an assessment of outcome

variables the authors conclude that there remains a definite role for endoll'rnphatic shunt

surgery in the contemporary approach to patients s,ith Meniere's disease.

OBJECTIVES:
l. To revierv, from a historic context, lhe controversy surrounding Endolymphatio mastoid

ssc sur8ery.

2. To idenlify outcomes criteria that can be standardized amongst patients and lreatment'
protocols.

3. To provide data that supports the role of EMS in contemporary management strategies.
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THE ACT'TE EFFECTS OF' HEMODIALYSIS
ON THE INNER EAR

JeffreyJ. pyer, M.D., Barry Strasnich M.D.,
John T. Jacobson, Ph.D., Claire A. Jacobson, M.S.

Considerable contro\crsy exists in the literature regarding the sensitivity oftho cochlear and

relrocochlear structures to local hemodynamic change. Over the past trvo decades, patients

undogoing tong-term hemodialysis have been noted to suffer a l 5 to 40 pcrcent incidencc of
permanent sensorineural hearing loss. A prospective sludy rvas therefore undertaken to
delermine s,hether the hemodl,namic slress of dialysis tould lead to acute inner ear
manifestations as measurcd by auditory brainstem response. Forly-lira subjects (88 ears) rr,ere

examined for latency shiffs produced acutely during and after dialysis. Trventy ofeighty-eight
ean (23%) rvere noted to exhibit significant latency shifts during a single dialysis session,44olo

ofnhom n'ere noted to undergo at least parlial recovery s'ithin minutes afler discontinuation

ofhemodiallsis. No significant difference in acuto recovery rvas obsen'ed behveen the short-

term and long-term dialpis patients, nor rvere significant dilterences noted l'hen patients rvere

subclassified based on serum electrolyte and hematocrit values. These lindings suggest that
repealed, acute hemodynamic insult may contribute to insidious hearing loss in this patient
population, regardless ofhorv adept the cochlear pathwayn are to hemodialysis. Further study

appears $'atranted to evaluate the long-term sequelae of such hemodlnamio variation in the

inner ear.

OBJECTIVES:
t) To familiarize the audience with thc controversy regarding the sensitivity of the inner

ear to acute hemodynamic variation.
2) To revierv the results ofour prospective study in defining a population at risk for

sensorineural hearing loss.

3) To emphasize the importance for further study (e.g., examining long-term sequelae in

these patients) and long-term patient follow-up.



22.

AUTOIMMUNE SENSORINEIIRAL HEARING LOSS :

CLIMCAL CHARACTERISTICS

Ralph A. Nelson, M.D., Donald Robertson, M.D.,
M. Jennifer Derebery, M.D., Karen I. Berliner, Ph.D.

Paticnts whose eventual diagnosis is autoimmune sensorineural hearing loss (AISNHL) often
present rvith a variable picturo. Tho diagnosis of autoimmune loss may not be made until
months or even lears aftcr presentation. We revien'ed charts of 93 patients s,e diagnosed vith
AISNHL presenting to a tertiary care otologic practice. The synptoms especially at presentation

were more varied than expected and did not minor the classical bilateral rapidly progressive
course usually applied to AISNHL. There rvere also a surprising number of overlapping
otologic diagnoses as rvell as a high number of other autoimmune diseases.

Although clinical suspicion rvas lhe primary basis for diagnosis in 52.7% of cases s,here this
could be determined from the charls, nonspecific screening laboratory tests s,ere ollen positive.

A larger sample of patients is currently being revierved, and anall,ses of changes over time in
the characteristics of patients s,ho receive this diagnosis and the time to diagnosis rvill be
presented.

OBJECTIVES:
l. To present the clinical symptoms and audiological findings suggestive of patients

ultimatelldiagnosed rvith autoimmune sensorineural hearing loss.
2. To revierv rvhich nonspecific laboratory tests rvere most useful in ostablishing the

diagnosis of autoimmune sensorineural hearing loss.

3. To attempt to establish a natural history of this disease by analysis of the pattern of
progression of hearing loss from the time of initial presentation.
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LONGTERM TREATMENT OUTCOMES IN
AUTOIMMUI{E SENSORII\EI'RAL HEARING LOSS

M. Jennifer Derebery, M.D., Donald Robertson, M.D.
RalphA. Nelson, M.D., Karen I. Berliner, Ph.D.

The diagnosis ofautoimmune ssnsorineural hearing loss (AISNHL) has been historically made
by tho clinical history ofrapidly progressivc sensorineural hearing loss, ofton bilaleral, rvhioh
maybeaccompanied by vestibular qmptoms. while some patients have recently been found
to have autoanlibodies to a particular antigenic epitope (heat shock protein z0), the diagnosis
has been most frequently made by the presenting history and a ctinical response to treatmont
by immunosuppressive drugs and regirnens including steroids, c1'clophosphamide,
nrethotrexalg azothioprine and plasmapheresis, all ofrvhich have a potential ofsignilicant side
effecs. Without a knonn, reliable diagnostic test, the phlaician must at times choose behveen
posiblo improvernort in a potentially treatable causo of progressive sensorineural hearing loss
versus the knorvn toxicity of immunosuppressive agents.

We revie$'ed records of 93 patients diagnosed rvith autoimmune sensorineural hearing loss.
The 6l Gmalos and 32 males ranged in age from 5.5 to 78.7 l,ears, rvith a mean age of46.9
1'ears. Steroids s,ere used for treatmentinS9.2%o of the cases, andZ9o/o (&4..4%o of those nith
data arailable) had multiple courses. Tho majority (51.9%) of lhose treated rvith steroids had
an initial course of 14 days and some (26.9%) had longer courses. of those rvhere it can be
ascertained, 95% s'ere on steroid maintenanco for some period. Comptications of steroids
sere knoum to have occuned in I1.8% of the entire group of patients, although only one rvas
considered major. Minor complications occuned in 8 patients. Cataracts occurred in one
patient as did bone fracturo. Other complications occurred in tw'o pationts.

Fifteen percent of the cases received o).toxan, and one of these experienced intoleranco or
complication. other trealments included Imuran. Plasmapheresis (5.40/o),gammaglobulin
(l .l%), r'asodilators (52.770), diuretics (8.6%), and other medications (l 1.8%) were also used.
Additionally, somc patients also had allerry treatnent, including desensitization (7.5%) and diei

Q6.9%). Nearly I l% of paiients undenvent otologic surgery.

A largersample ofpatients is currently being revierved, and an analysis ofboth the long-term
response to dilferent trcatment modalities, as wcll as the subsequent late devolopment of side
e{fects will be presented.

While the heatneflts used foTAISNHL aro not benign, long-term follow-up does reveal a rather
low incidence ofthe development of side effects.

OBJECTIVES:
L To encourage more aggressive therapy ofAISNHL.
2. To show relative worih oftreatment protocots.
3. To show lhat long-term therapy is elfect ive and worthwhile.
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FACIAL NERVE INJURY IN
CONGENITAL AI'RAL ATRESIA SURGERY

Robert A. Jahrsdoerfer, M.D., Paul R Lambert, M.D.

The hvo most serious complications of congenital aural atresia surgery are facial nena injury
and increased hearing loss. Preoperatively, the facial nene is the single most imporlant concem
that parents have for their child. In congenital aural atresia, the facial nen e is typically out of
position in 25-30o/o of cases. This displacement usually involves a sharp bend at the second

genu rvith lhe nerve crossing the middle ear at the level oflhe round rvindorv to exit into the

temporomandibular joint.

In over2,000 patients evaluated for a congenital ear matformalion, ne have encountered a facial
nerve paralysidparesis in l0 cases. Seven patients from over nine hundred patients operated
nere surgical complications ofours, rvhile three patients had their atrcsia surgery elservhcre rvith
immediate onset facial nerve paralysis. Trvo of lhese three patients subsequently undenvent

revision surgery bY us.

The facial nerve is at risk not only from drilling the new ear canal, but also from the intial skin

incision, dissecting in the temporomandibular joint, lransposing the nerve in the middle ear, and
from undemining the preauricular soft tissue to allign the nerv ear canal rvith the new mealus.
Only in one case nas the nen'e inadverlent$ transecled. This required a cable graft. In lhe
other nine cases, recovery offaciat nerve function was sPontraneous and complote.

We preseni rocommendations on horv to best avoid a displaced facial nerve in congenihl atresia.

Wc also note those conditions in rvhich the facial nerve is particularly vulnerablo to injury.
Discriminate, but not routine, usc of facial nen'e monitoring is emphasized.

OBJECTTVES:
l. To alert otologic surg€ons to the fact that the facial nenc may be cut in the initial skin

incision.
2. To outline anatomic areas in alresia surgcry rvhero the facial nerve is particularly

wlnerable to injury.
3. To note conditions under rvhich the facial nerve is at increased risk, i.e., cholesteatoma.
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FACIAL NERVE SURGERY IN THE 19'TH AND EARLY 2O'TH
CEMLIRIES: THE CONTROVERSY BETWEEN CROSSOVER

ANASTOMOSIS AND NERVE REPAIR

Saurabh B. Shah, M.D., Robert K. Jackler, M.D.

The historical aspec;ts of facial nerve (FN) analomy and of Bell's palsy have long been favorite

topics ofotological historians. Horvever, Iittle attention has been paid to the evolution ofFN
surgery, a subject rvith a remarkably rich and engaging history. In the early l3th century,

Roland, an Italian surgeon, used a red hot iron to coapt set'ered nerve endings. In the lfth
cerrtury, Fenara, another italian, sulured injured nenes with tortoise tendon dipped in hot red

s,ine. It tvas not until the lale lgth century that a pcripheral nen,o sulure became a subject of
serious scientific study. Atthough it is ironic, the course ofevents suggests that the evolution

of facial nene repair s,as greally stimulated by the devetopment of thc modern mastoid

operation. While the simpte mastoid operation practiced by Wilde (1853) and others canied
Iittle risk of FN injury,, more adr,gnturesomo procedures such as radical mastoidectomy (Kessel,

1885) canied a much greater risk. The abundance of iatrogenic palsies during ihis era

undoubtedly did much to motivate surgeons to seek a betler means of restoring faciat

aninration. Most surgeons uould bo surprised to leam that crossover anastomose$ predated

direct none repair by nearly half of a cenlury. In 1879, the German surgeon Drobnik
performed the Iirst facial-spinal accessory anastomosis. Orar the next 2 decades numerous

articles sere rwitten (most notably by Sir Charles Balance and Harvey Cushing) on crossovers

behvecn the FN and cranial nerves D(, X, XI, and )flI. While a ferv tentative atternpts at

reapproximating severed Fns took place in the lirst 2 decades ofthis century, il rvas not until
1925 then an aclual suturo repair of an intratemporal injury rvas undertaken. This feat was

firs't accomplished by lhe famous hand surgeon Sterling Bunnel and, shortly therealler, by the

otolaryngologist Robert Martin. The evoluiion of FN surgery in the days predating the

operating microscope is a rich tapestry ofcolorful personalities and clashing egos which saw

promising advances relegated to obscuri$,, and some prel'iously obscuro techniques become

progressively more promising.

OBJECTIVES:
l. To review the early history ofdirect facial ncrve repair.

2. To reviorv the early history of facial nerve qossover anastomoses.

3. To discuss the roots of the controversy conceming #l &#2in context of the

personalities involved, the evolution ofthc surgical technology, and the developmont

of tho modom mastoid operation.
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I'LTRASTRUCTURAL F'INDINGS OF'
A FACIAL NERVE SCHWANNOMA

Dennis G. Pappas, Jr., M.D., Dean F. Hillman, Ph.D.,
Suzanne Chen, Ph.D.,Noel L. Cohen, M.D.,

Paul E. Hammerschlag, M.D., Laura Donney, M.D.

The morphologic and histopathologic features of facial nerve schrvannomas (neurilemomas) are
indistinguishable from sohtannomas of eighth nerve origin. Yet, the incidence of facial
schrvannomas is rare in mmparison. The distinction of eighth nsne schnqnn c.ell vulnerabili$
tersus seventh rten'e schttann cell resistance to neoplastic change can be debated. We present

lhe ultrastruclural evaluation of an intratemporal facial nene schrvannoma resected follorving
the development of rapid paralysis. Ultrastructural comparison rvith 13 acoustic neuromas
indicates characteristic differences of both intracellular and extracellular organization. Notable
Iindings included: cell to cell interaction exhibiting a higher concentration of hemidesmosomes
in the facial schs,annoma case; a notable difference in glycogen particle contenl; and the
identifi cation of cellutar division.

OBJECTIVES:
I . To document lhe ultrastructural characteristics of Facial Schrvannomas
2. To compare lhese {indings s,ith ultrastructural findings in Acoustic neuromas.
3. To further associate the agressive nature ofthese lesions rr ith the pediatric age group.
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OTALGIA: AN ISOLATED SYMPTOM OF
MALIGNAM INFRATEMPORAL FOSSA TTJMORS

John P. Leonetti, M.D., John Li, M.D. Peter G. Smith, M.D., Ph.D.

Six hundred and fifleen patients were seen behveen 7/88 and 796 with otalgia in a normal
appearing ear. A complete head and neck examination rvith selected radiographic studies
identilied 18 patients l'ith malignant infratemporal fossa tumors including l0 patients rvith
adenoid cystic carcinoma,4 pationts rvith adenooarcinoma,2 patients rvith squanrous cell
carcinoma, and 2 palients with osteogenic sarcoma. The period betneen the onset ofotalgia
and tumordiagnosis mnged from 4 months to 2l months (ararago - 7.5 mo.). All lE patients

had received a variety ofprior medical and/or surgical treatment for lheir ear pain.

A methodology is offered for the evatuation of patients presonting s,ith otalgia in a normal
appearing ear. Our experience *,ith l8 patients with malignant inliatemporat fossa tumors

- wilh otalgia as the initial presenting synptom rvill be shared in order to emphasize the dilliculty
'of earty tumor detection in this relatively "silenl" analomio location.

OBJECTIVES:
l. To discuss lhe sensory innenation of lhs ear with particular emphasis on relaled

infratcmporal fossa anatomy.

2. To discuss an ernluation strategy for the assessment of patients rvith otalgia in a
normal appearing ear.

3. To revierv a serios of l8 patiens rvith malignant tumors of the infratemporal fossa rvith
otalgia as the only initial prcsenting symptom.
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CLINICAL ACI,IMEN AND VESTIBULAR SCHWANNOMA

DavidA. Moffat B.Sc, M.S., F.R.C.S.

Whilst many patients rvith vestibular schwannoma present rvith the typical history of sensori'
neural hearing los, tinhihrs and imhlance, a number rvill have only one of these symptoms and
sigrs of an expanding cerebello,pontine angle tumour ensue. There are a signilicant number of
patients rvho present atypically with mastoid aching, benign paroq,smal positional vertigo,
headache or facial nunrbness, rvith minimal audiological or vestibular signs and symptoms.
These patients might not be investigated by a clinician rvho felt that unilateral sonsorineural
hearing loss nas a prerequisitc for investigation.

This paper describes the incidence of such presenting symptoms in a series of 400 cases of
vestibular sch*annoma. It rvill also discuss the value of a good nouro-otological examination
of the patient in alerting the physician rvith good clinical acumen to the possibility of the
presence of vcstibular schrvannoma. The series of patients discussed has been managed rvith
a team approach lo the diagnosis and management of this condition, comprising an Otologis(,
a Neurosurgeon, an Audiological Scientist and a Neuroradiologist. The bene{ils of this in the
identification ofagpical presentalions tvill be described and discussed.

OBJECTIVES:
L To describe agpical presentations ofthis condition.
2. To revieu, signs and rymptoms that trigger investigation.

3. To discuss a multidisciplinary approach to this condition.
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ACOUSTIC MUROMAS PRESENTING WITH NORMAL
OR SYMMETRICAL HEARING: CLINICAL FEATI,RES

WHICH LEAI) TO TT.IMOR DISCOVERY

La*rence R Lustig M.D., Sasha Rifl<in, B.s., Robert K. Jackler, M.D.

Acouslic neuroma (veslibular schrvannoma) most commonly presenl as an asy,rnmetrical or
unilateral sensorineural hearing loss, preferentiatty inrclving the higher frequen"i.s in its."rty
stagcs. A small percent8g€ of patients, ho\ro,er, witt pr.r"nt nith normal pure-tone
audiometry. In these sctectira cases, it sould be uselirl foi the clinician to t *,r, of othercommon presenting features, if any rvhich are associated with the pai"ni irrtt norrut
audiomety and an undetected acoustic neuroma. In pursuit of this goal, a retrospoiir" ,"oi".,
of 545 patienls n'ith acoustic neuroma rvas underLken to deteniine presenting s),mptoms,
signs, and factors rvhich led to tho diagnosis in this unique group of parienls riith acoustic
ncuroma-. A total of 28 patients (5%) rvere identified rvho had normaioruynmetricat pure-
tone audiograms behveen 500 hz and 4000h2. Thc average dirference in speech receprion
threshold $'as 3.2db and the avemge di{ference in speech detition ,.or" .rr, 2l6yo. The mostcommon presenting slrnptoms rvhich led to thi diagnosis of lhe acouslic neuroma were
dysequilibrium/vertigo (l I cases), cranial nerve v unj lro abnormalities (10 cases), routine
screening for families rvith NF-2 Q cases), aq,rnmetric tinnitus (4 cases), headaches (4 cases),
unilateral subjective hearing difliculty (4 cases), and incidentai lindini during eraluation for
anothoproblom (2 cases). The average tumor size was l9mm, rvirh icascsiresenting q,ith
30mm or larger sizsd tumors. r 9. patients had a hearing preservation pro""ouJ l,niadb fossaor suboccipital), I I of rvhom had usefur hearing frsoperativery.' Thus, a.rfit norr"t
audiometry, patients preseniing rvith imbarance o. ,i.tigo, vth or ftth 

"runLl 
n"'*" d"fi"itr,

or unilateral hearing complaints may wanant further evaluation to rule out the possibility of an
acoustio neuroma or other retrocochlear tesion. In order to seek an explanation for this'phenomenon, the incidence of rurious tumor characteristics (e.g., ihe size of the
cerebellopontine angle component, depth ofpenetration into the intemir auditorl,canar, and
degree.of porous erosion) are discusied ani compared with rhe entire acoust'ic neuroma
population.

OBJECTWES:
l. To describe the circumstances which led to the diagnosis of patients with normal

puretone audiograms.
2. To.identi$ additional presenting symptoms and signs in patients rvith normal puretone

audiograms which may tead to the diagnosis of aco]ustic neuroma. i

3. To conellate the occurenc€ of normaior sl,rnmetrical audiometry with tumor features
such as size, depth ofintemal auditory canal penetralion, degreelfporous erosion,
and length of clinical presentation, and compare this to the overatl acoustic neuroma
population.
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MANAGEMENT OF NONACOUSTIC
CRANIAL NERVE NEUROMATA

Ian S. Storper, M.D., Alexander Gorup, M.D.,

JeffreyN. Bruce, M.D., Michael Sisti, M.D.

gbjective: White there is an extensive body of literature which is devoted to diagnosis and

tlft-"nt of"igt th cranial nervc tumors, therc havo becn no published studies on nonacouslic

oranial nervo neuromata ofthe cerebellopontine angle and skull base. It rvas therefore our

purpose to revierv our experience rvith diagnosis and management ofthese turnors' For each

type of cranial neuroms, a management stralegy is discussed.

Mcthods: A retrospective revies, of lhe charts of all patients at our institution $'ith the

Oi.g*ri*fnonacoustic neuroma from the lifth to hvelfth cranial nen'es, bshreen the years

1980'1995 nas undortaken. Presenting s1'rnptoms, diagnostic techniques' and treatment'

including surgery,, observation, and inadiation are discussed for each lesion'

$esrd!g: A total ofsix cranial nerves s,ere involved in this revierv often cases. These included

fo* *."t of fifth nerve neuroma, one case of sixth nen'e neuroma, hvo cases of seventh

nen'e neuroma, and one casc each of tenth, eleventh, and hvclfth cranial nerye neuroma. All

but hro patients eventually undenvent surge6', One patient rvith trigeminal neuroma neuroma

las 1qo l[ lo undugo craniotomli the patient rvith abducens neutoma in lhe cavemous sinus

is asymptomatic and being observed.

Conctusions: A structured ptan for diagnosis and management exists for nonacoustic cranial

n"rro n"urom"ta. Byadhering to this plan, a diagnosis will be established most expeditiously

and the proper mode oftherapy rvill bo selected.

OBJECTIVES:
l To familiarize the observer rvith the presenting signs and symptoms of six different types

of nonacoustic cranial nerve neuromata.

2. To formulate a management plan, including iho proper suryical approach, for each

different type of tumor.

3. Topresentiirclirstcaseofsixthcranialnerveneuromaintheotolaryngologyliterature.
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TEMPORAL BOI\E AND LATERAL
SKULL BASE MALIGNAI\CY:

EXPERIENCE AND REST'LTS WITH S1 PATIENTS

Spiros Manolidis, M.D., C. GaryJackson, M.D.,
Peter G. Von Doersten, M.D., Michael E. Glasscock,lll, M.D.,

Dennis G. Pappas, Jr., M.D., James L. Nefterville, M.D.

Temporal boneand lateral skutl base malignancy is a rare entity rvhich conlinues to chaltenge
cranial tase surgeons. It is diflicult to alply oncologic principtes to resection in this region.
Loss of function and dis{igurement often accompany high mortality after such procedures.

Wt hara retrospectivelyo<amined our experienco nith 317 lateral skull base lssions. Of these,8l patients *ere managed for marignancy. Epitheliar tumors predominatq 26 squamous cefl
carcinomas, l0 adenocarcinomas, 7 adenoid cystic carcinomas,4 acinic cell carcinomas, 3
carcinomas ex pteomorphic adenomas and 4 6asal cetl carcinomas. The tist of tumors of
mesenchynral origin numbcred 8 sarcomas, 5 malignant glomus tumors, 3
hemangiopericytomas,2 malignant neuromas,6 chordomas and 3 cNS tumors. The mean age
rvas 48.5 and rvith a range of 5 to 83 years. There rvere 42 males and 39 females.

All patientsundenvent surgerl. our mean foilorv-up time rvas 54 months rvith a range of l
:g .l80 

mgtt!:. Fortl'-three patients were alive rvithout evidence of recunent diseasq 6 were
living n'ith disease,25 rvere dead ofdisease and 3 dead ofother causes. Four rvere lost to
follow-up.

Descriptive statistics, histopathotory, outcome, factors predictive of outcome and complications
are assiduously assayed.

OBJECTIVES:

l. To deline relative incidencc and epidemiotogic characteristics.
2. To identi$ prognostio features useful in delining outcome.
3. To seek contemporary survival statislics and outcome data for this pathology.
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RELATIVEPREVALENCEoFDISoRDERSoFHEARINGoR
BALANCE USING HISTOLOGIC DIAGNOSTIC CRITERIA:

A TEMPORAL BONE HISTOPATHOLOGIC STUDY*

Robert I. Kohut, M.D., Jai H. Ryu, Ph'D',

Raul Hinojosa, M.D., George Hotvard, Dr'PH'

Although preralences of disorders of hearing or balance have been studied using clinical

diagnoslic criteria, ferv studies of this $pe emplo5'ed histologic diagnostio criteria. The

purfose of this study is to dctermine histologically the relative prevalence of several disorders

lf r'he 
"ar 

rvhich have defined histologic manifestations'

Temporal bone specimens from hvo hundred consecutive autopsies n'ere prepared for

hisroiogic evaluatLn for this purpose. In that causes ofdeath are generally unrelated to

hearing-or balancc, tho specimens as far as practical and possible reprosenl a cross section of

society, adjustable if necessary by estimating stfata sFcifio prevalonce rates.

The disorders considered lr,ere: otosclerosis, (rvhich rvas atso used to statistically veri$

comparability of thc specimen sarnple), vestibular neuritis, h1'drops, acoustic neuroma, and

tabyinth capsule patencies related to poiU*pf, fistulas. The relative prevalence of some of
tt u* Oi*ra".. u.lng histotogic criteria aiff"r from those prevalences suggested using clinical

criteria and for others there rvas little difference.

These results suggest that either the clinical diagnostic criteria needs refinement or that the

iirfotogi. ai.gnolilc criteria are nol exact. In that the former is more likely, ROC @eceiver

Operati-ons C[aracteristics) statistical methods may be ussful using traditional temporal bone

collections for histopathologic study thereby enabling moro accurate clinical abilities'

OBJECTIVES:
l. To distinguish betrveen clinical and histopathologic diagnoses.

2. To indicats the relative prevalence ofspecific disorders ofhearing or balancc based on

histopathologic diagnosis,

3. To indicate the need tor clinical diagnostic criteria relinement using temporal bone

histopathologic methods.

rsupporled in part byNIH grants DC00589 andDC0030l

nnAin" Research Fund oflhe Amorican Otological Sosrety'
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CRAMAL ANATOMY AND OTITIS MEDIA:
A CADAVER STUDYT

N. Wendell Todd, M.D.

Background: The eustachian tube is regarded as en etiotogic factor for otitis media. Though
anatomirxl euslachian differvtc€s are suggested, forv scientifically rigorous studies have been
reported,

Materials: Thirty'five adult cadaver craniq ofrvhich none had evidonce of clinicat otitis media.

Methods: Multiple (32) linear and angular measurements nere done. Prior olitis media nas
assessed bynvo indicators: small mastoid pneumatization seen radiographically, and abnormal
tympanio membranes at photographic $mpanoscopy. Bach-measuremenl and each
calegorization *'as done hvice, independently. The average of the hro measurements was
used for each comparison. only consistent categorizations=rvere used for comp"rison.

Results: Relatively short eustachian tubes s,ere found to associate rvith tho indicators of
childhood otitis: r = .39, P <.05. A relatively short distance [i.om mid-seila to staphylion rvas
also associated lvith otitis. No angular relation of eilher the bony or cartilaginous eustachian
tube conelated rvith the otitis indicalors. Bitateral $mmetry of pniumatization and
tympanoscopic categorization, and of lhe various lineai and angular measurements, $,as
apparent.

Conclusion: Short eusiachian tubes corretate rvith indicators of chitdhood otitis media. Longer
eustachian tubes may be more protective of the middle ear.

OBJECTIVES:
l. To offer a rigorous analomic study adhering to scientific methods.
2' To discuss cranial bony morphologic dilferenc€s ur related to oriris media.
3. To place theso findings in historical context.

' Supported by Lions Lighthouse.
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COCHLEAR FTJNCTION AFTER DIVISION OF THE
LATERAL SEMICIRCULAR CANAL USING

THE ARGON LASERAND MICRODRILL

Josef E. Gurian, M.D', J. Douglas Green, Jr., M.D.

David A. Fabry, Ph.D., George W. Facer, M.D.

Prior reporls have suggested that the semicircular canats can be divided rvithout damaging

cochlearfunction. We dctermined to find out if the techniquo used to divide the semicircular

canal rvas critical to hearing preservation. We hypothesized that the argon lascr could be used

to seal the membranous labyinth in a tess traumatic fashion and thereby bctter presen'e

cochlear function. Trventy adult chinchillas were randomly separated into one of three

groups. In each group, the horizontal sernicircular canal nas divided using one ofthree
mcthods: argon laser, microdrill, or a combination of argon taser and microdrill . Hearing rvas

assessed using serial threshold auditory brainstem respons€ (ABR) testing preoperatively,

intraoperativeiy, and postoperatively over a hro saek period. Preoperative ABR thresholds

rvere i,ithin tOag in ait trveng chinchillas. Intraoperative and perioprative ABR thresholds

flucnrated l,idelyrvithin 30dB of preoperative levels regardlcss of the surgical technique' By

hvo laeks posLperarivety, 9570 of the ABR thresholds had retumed to rvithin 20dB of the

preoperative levels in "il 
thr"" groups. Temporal bone histology was revierred from

representatito animals for each group and demonstrated that scmicircular canal division had

been accomplished. This preliminary study suggests that the lateral semicircular canal can be

6ivided by either the argon laser or the microdrill rvith minimal change in cochlear function.

OBJECTTVES:
l. To discuss the effccts of dividing the horizontal scmicircular canal.

2. To discuss the techniques of dividing the membranous labyrinth using the argon laser,

the microdrill, or a combination of the argon laser and the microdrill.

3. To disouss lhe hi$ologic ohanges noted with division of the membranous labyrinth.
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OUTCOMES RESEARCH IN CONDUCTIVE HEARING LOSS:
DEVELOPMEM OF A NEW HEARING STATUS INSTRT'MENT

Michael G. Stervarg M.D., HermanA. Jenkins, M.D.,
Nervton J. coker, M.D., Jamers F. Jerger, ph.D., Louise ir. Loisefle, M.s.,

Assessment ofclinical outcomes after medical and surgical treatment is becoming increasingly
important in lhe managed care era. without valid iutcomes data, decisions o-n 

"fpropri"t"trealment may be based only on cost. we have developd and validated a disease-specific
hearing stafus instrument for use in outcomes r.r"ar.h on conductive t *ring torr: tt 

"Hearing Satisfaction scale (HSS). The HSS expands upon oiher instruments rvhic]h measure
feafns {1u+ qnd may be used after treatmeni of cHI- rvith either trearin! aioi,.urg"r},, o,both. The HSS contains 2 subscares which assess (l) emotionar effects and (2)
sociaUsituational elfects of hearing loss.

we rehospectivelysuney'ed 45 patients rvith cHL trcated rvith surgery or a hearing aid. we
used a health-related qualig.of_rife.instrument (the sF-36),'i',vo previousrylvaridared
instruments-for hearing loss (the Hearing Handicai Inventory,, the Abbre'iated profile ofHearing Aid Benefit), and clinical and audiomehi" dut" to validate the HS$ Test-retest
re]i*ility o{th:}IsS sas high (r'{.82), confirming the srability of Hss scores in rh" abr"nce
of changes in clinical status. Intemat consistency Ietiability was trigh for both FIS5 subscales
(cronbach'sa=0.83 and 0.zl). content validiiy was adequate bJcause inter-item to scale
correlationsaaeresignificant(0.40<r<0.2;p<0,0@foralliterns). constructanJcriterion
validities were also high for subscale and individual itsn scores. Individual items on overall
healng gisfaclion had good correhtions wirh both audiomelric data f.=Uaj; ;=0. OZ) and
results from other questionnaires (r=0.52;p=0.001). The sociaUsituational subscale
correlatedwellwithsF-36subscaledatalr=o.s+.p <0.fi)l)andotherquestionnaires (r=o.67;
p < 0.001). Discriminantvalidityfromotherhearing-statusinstnrmentswasalsoachievedwith
individual items on the HSS.

The Hss is a valid, reliable instrument which is self-administered, easy to complete, and
measureshearing-specificoutcomesincHL. InoutcomesresearchoncHi,theusishouldbe

ldministered 
prospecrively in combination with a health-retated qu"tity of rir" inrirument.

Prospective data collection is currently undenray to deermine iri"1""ri,iri,y 
"r,r,i,instrument to clinical change.

OBJECTIVES:
l ' To report on the status of outcomes and quality of life research for conductivc hearing

loss.
2' To describe the dwelopment and validation of a neu, hearing status instrumqrt for use in

outcomes research on conductive hearing loss.
3 . To discuss the use of Hearing S'atisfaction Scale for outcomes research on conductive .

hearing loss.
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LONG.TERM RESI]LTS WITH THE TITANITJM
BONB ANCHORED HEARING AID (BAHA):

THE U.S. EXPERIENCE

Jack J. Wazen, M.D., Michele Caruso, Anders Tjellstrom, M'D', Ph'D'

An anallsis of the long term results of tw'enty nine (29) patients implantgd llth the titanium

bone inchored hearing aid rvas carried out through a revierv of oflice charts and

questionnaires. All patie-nts trare implanied bchveen 1984 and 1987 in 4 u'S. centers, wilh

a follorv up period of 9' 12 1'ears.

The eraluation included thc 4 basic categories of : I ) mtisfaction with the amplification and

auditory characteristics, 2) complication rate, 3).effect on tinnilus, vertigo, and the

contralateral ear, and 4) appearance , ease ofuse, and comfort'

Eightv pcrcent of tho patients are still using thcir inrplants daily, lvith minimal complications

iiriit.a to skin inifation. No major complications or osteomyelitis $'ere encounlered.

The results oflhe study, and the medical and audiological indications are presented'

OBJECTTVES:
I . To analye lhe long tefrn results ofthe multi-center study of 29 paticnts implanted between

l9M-1987.
2. To revies'the medical and audiological indications for the device'

i. io ae."du" the suryical technique of the implantation and the long term care.
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TEFLON PASTE INJECTION FORTHE TREATMENT OF
ABNORMALLY PATEM EUSTACHIAI\ TTJBE:

CURREM TECHMQUE AND LONG TERM RF'$[1,15***

Jack L. Pulec, M.D.

The qmptom of autophony, hearing one's own breathing and roice because lhe eustachian
tube is abnormally open, can bc an exlremely disturbing symptom. Treatment by injection
of Teflon paste into the levator palatini muscle anterior lo lhe phaqngeal orilice of the tube
is an effective treatment. A tochnique for the accurate ptacement of the injection has eyolved.
The treatment s,ill be described and the resutts in 316 cases follorred liom I to 30 ),ears rvill
be giran. Physiologic olosure producing normal funclion can be obtained in the majority of
patienis.

OBJECTIVES:
l. To ro'icn'the qmptoms, scope and implications of tho abnormally eustachian tube.
2. To describe the current technique for the injection ofteflon pasie.
3. To presnt the long-term results of treatment using teflon injection for abnormatly patent

eustachian tube.

rir'tEDITOR'S NOTE: The use of tellon paste for injection into the nasal pharynx
hasp! been approved by the F.DA.
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SPONTANEOUS OTOACOUSTIC EMISSIONS
INTHE EARLY MONATE

Sean K. Kastetter, M.A., C.C.C.-A, Kerri A. Rudin, M.Ed.

There is general acceptance that Spontaneous Otoacoustic Emissions (SOAE) generators

emanate from slructures rvithin the cochlea. Furthermorc, studies have shorvn that SOAEs

occur in approximately 40-60% of normal adult ears rvith a similar occurrence in children.

Tlte focus Of this study nas hvofold. Our lirst objective rvas to identify the inoidenco of
SOAEs in early neonatos (< ?2 hours of ago). Thc second PurPose was to examine and

mmpare SOAE prevalence to Tmnsient Evoked otoacouslic Emissions (TEoAE) amplitudc.

SOAEs riare recorded from 85 nervboms rvhich yielded a total of 165 ean. Subjects rrere

4l females (81 ears) and 49 males (84 ears). Subject ages ranged from 6-70hrs (mean=

28hrs) for fcrnales and &55hrs (mean= 24hrs) for males. All infants rvere selected at random

from the Well Baby Nursery QVBN). The neonales presented no knos'n risk factors for

hearing loss.

6fants uere tesied rvith TEOAEs priorto SOAE testing. The standard WBN pass criteria for
TEoAE is >3dB signal to noise at 3 of 4 frequencies I .6k[Iz, 2.4ytr12,3.21<Ilz,4.0kIIz rvith

individual frequency rvhole uave reproducibility of >70%. SOAE responses \\'ete

considered present s,ith a 5dB signal to noise floor and at least one peak in the lkl{z-sk}lz
frcquency range. Oterall, SOAE responses occurred in 64% ofall infants. SOAE responscs

rveie present for at least one ear more often in females (78%) than in males (52%).

Examining individual ear results of the I 65 ears tested, SOAEs rvere prescnt in 56% of all

ears rvith 7o%o of the female ears and 44% of lhe male ears shorving SOAE rosponses.

Comparison of SOAEs to TEOAE amplitude revealed a trend toward increased SOAE
prescncc s,ith increasing average TEOAE amplitude. Average TEOAE response amplitude

l,as calagorized as 
-<5dBgl 

MB, 5l5dB-40dB, >20dB signal response relative to the noise

floor. No SOAEs rvere recorded when thc average TEOAE lvas 5dB or less. SOAEs rvere

present in 33%o of all subjccts when TEOAE average amplitude was 6'l0dB. TEOAE

responses of ll- l5dB yielded SOAE responses in 50% ofall ean. Inoidence ofSOAE
presence rvas noted to be markedly greater with TEOAE amplitudes of >lsdB with 73% of
the ears showing SOAEs and93% of all ears shorving SOAEs rvhen TEOAE amptitude is

>20dB. These data suggest a greater incidence of SOAEs than previously reported in the

neonatal population. This research also suggests there is a relationship between TEOAE

amplitude and SOAE prevalence.

OBJECTTVES:

l. To compare average Transient Evoked Otoacoustic Emission responsc amplitude

with Spontaneous Otoacoustio Emission prevalcnce.

2. To discuss the incidence of Spontaneous Otoacoustic Emissions in the early newbm
(72 hrs).

3. To identify gender differences related to Spontaneous Otoacoustic Emissions in the

newbom.
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THE EFFECT OF TOPICAL CIPROFLOXACIN ON
POSTOPERATIVE OTORRHEA FOLLOWING

TYMPANOSTOMY TUBE INSERTION

Terrence E. Zipfel,M.D., David F. Street, M.D.,
JeffWulffrnan, M.D."A.jit Tipimeni,8.S., Lin Frey, ph.D.,

W. Ednard Wood, M.D., rffilliam S. Gibson, M.D.

Posltl'mp6nsrlomy oronhea is one of the most common complications follorving
bT npanoslomy tube insertion. A randomized clinical triat with 147 patients nho unden'ent
bilateral myringotomy with $rnpanostomy tube insertion rvas conducted. Our aim in rhh
study $as to invesligate the ellicacy of topical ciprofloxacin in the preyention of early
postoperatira otonhea following tympanostomy tubeinsertion. Factors such ., .g", ,"x, t u
presence of middle ear effusions, typcs of middle ear efhrsions, and bbJinfivere also
eraluated for possible relationship with postoperative otorrhea. For each patient, ine ear rvas
randomll'assigned ro receive topical ciprofloxacin nhile the other ,"*d ., .n ,nrr*r.o
control' 

.The middle ear space of treated ean u'as filled rvith topical cipronoxain sotution
afler mldngotomy \\.as performed. patients nere evaruated at trvo weeks lbi[.;;;,r,B",y
lo assess for presence of otorrhea. A significantly losar incidence of postoperatiuJ oto.rtro
(p=.033) n'as obsened in ciprofloxacin heated ears as compared to unheated ears (4.1% vs.
9.57o, respectively)' Bleeding at the time of surgery u,as associated rvith increased
derelopment of otonhea among untreatedcars. suujects rvith absent, serors, unJpurul"nt
effusions had lorver otorrhea rates with oiprofloxacin treatment. The rate of otonhea in
subjects rvith mucoid middle ear effusions rvas similar rvith or rvithout treatment. we
conclude that the use of topicar ciprofloxacin sorution at the time of tympanostomy tubc
insertion is an elfective prophylaxis'for the prevention of ororrhea i, th";,it;;i;perative
period.

OBJECTIVES:

l) To investigate the ellicacy oftopical ciprofloxacin solution in rhe prevention ofearly
postoperative otorrhea following tympanostomy tube insertion.2) To determine iffactors such as age, sex, the prisence ofeffusion, and the presence of
bleeding at the time of tyrnpanostomy rube insertion are related ti the devbopment of
posttympanostomy otorrhea.

3) To.determinc if the tlpo of middte ear effusion present at the time of gmpanostomy
tubs insertion (serous, mucoid, or pururent) is iredictive of in.*r"a rir[ oi--
psttynpanostomy otonhea.
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LONG TERM IMPACT OF YENTILATION TI'JBES

Stephen G. Hamer, M.D., Charles W. Beatty, M'D'

GeorgeW. Facer, M.D., Thomas J. McDonald, M'D'

Acute otitis media and otitis media nith effusion ars hvo of ths most common medical

proli"*r among chitdren. Management of these problerns is the source of vigorous dobatc

Irnong ..rio6 iredical discipline-s. One vies, is ihat these are self limited probtenrs rvhich

neea irinimal therapy and rvill resolve rvithout sequelae. Some Gel that aggressive therapy

$,ill actually cause more problems than thc diseaso and that the therapy is not cost 
-effeotirc'

The ofher vierv is that aggressivo therapy prevents comptications, improves the qualitV of life

ior lhe parent and thipatient, and ild'uces the overall cost of medical care' The irritial

n1*rg*i*t of these hvo diseases uith antibiotics and tincture of time is fairly rvell accepted'

ifr"-Tn,roOu.tion of myringotomy, r,entilation tubes, and/or adenoidectomy is more

conlroversial.

ventilation tubes have been inserlcd over lhe past 40 years to: reduce the incidence ofacute

otitis media, improve hearing by removal of itre fluia and to prevent complications such as

adhesive otitis rnedia and ch'olesteatoma. The first hro goals are reasonably well accepted.

The prevention oflong term problans such as adhesive otitis media, ossicular destruction and

cholesteatoma are not as clear cut.

This study tvill reviel a series of230 children, lO-years-old and younger, $'ho undenvent

i*lngo".y*dinsertionofventilationtubesduringlg8latoneinstitution. Thestudyrvill

i*f, ui U*i" A*ographics, indications for surgery, procedure(s) performed, and the qpe of

tube inserted. Short term complications such as otonhea, tympanic membrane perforation and

fh" nod to r"in 
"rttubes 

rvill Le documented. The need for more aggressive procedures rvill

be revierved, specifically tympanoplasty and/or mastoidectomy. Audiomelric.data rvill be

ovatualed. Thisis a retrospective stuiy and most of the information will be compiled from the

medical record. For those patients rvho have moved or have not returned for follorv-up

contact will be made by letter or phono.

OBJECTIVES:
i. fo ttray u group of children rvho had ventilation tubes inserled I 5 years previously.

i. i" .*i i"Ithoquestion of rvhether ventilation lubes prevent the evolution of adhesive

otitis media and/or cholesteatoma.

3. To look at the short and long term benefits and complications ofventilation tubes'
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PEDIATRIC TYMPANOPLASTY OF IATROGEMC
PERFORATIONS FROM VENTILATION T['BE INSERTION

Gabriel o. Te M.D., Frankrin M. Rizer, M.D., Amord G. Schuring M.D.

Children are prone to serous otitis media because of immature Euslachian tube function.These infections are easily lgated by anribiotics and the insertion oi uniiriiion t u"r.HosB'er,lheirrocur€ntnafur€ frequenily mean prolonged maintenance on ventilarion tubes
or their repeated insertions giving rise to persisten onnp.ni" r"rui"n; ;;;;ii;rr.
Although a considerable number of tynpanoplasties are done in children, contro*ersy
surrounds this issue. Fe*,studies ha*e been ion" on chitdren a.rpit" rn" a"ilhat mostperforations occur in childhood. opinions dilfer regarding the inai""tion., piti"ii setection,
surgical technique, timing ofsurgery and predictivi factors for success.

This study focuses on a subsel of98 ped_iatric $,rnpanoplasties tvherein perforations rvereiatrogcnically-caused by the inserlion or ventrtation rubes for serous oritis media. Theobjectives of this study *,ere to examine tynpanoplas$ outcome in the setting of recurrenr
serous otitis media and underlying Eustachian rufo dysfunction and to dde;;; rvherher
tlrere is an oplimal age for tlmpanoplasty.

Tynpnoplasty ourcome \as ewtuated in terms of drum heating hearing and comprications.
There ras a graft takerare of94.p/o (93 cases) after a foflorv-up"oii; 6;. R;;Jrforarionsoccund in 5'l% (5 cases) after a.foilow-up of 0.g2 years. The air-bone gap rvas comptetery
9o:I_il5lJ% (56 cases), crosed to rvithin ro dB i; 82.60/o (8r 

""."r),."nt 
toiniiiin ts os

in 9l'87o (90 cases). ln9.2o/o (p qses), the air-u"n" gap ** greater than I5 dB. Horvever,
no dead earc resulted. comptications inctuded z in6stions,i rrorin! ror, 

"no 
a case rvithrecurrent serous otitis media. Furthermore, age at surgery did not inn-u"n"" su"""ss ratcs.

we, lherefore, conclude that.repair.of persistent perforations fofiowing ventitation tubeinsedion for rpcunent serous otitis media can b" ,r"..'rrrrtty performed regardless of age andeustachian tube function at the time ofsurgery.

OBJECTIVES:
I ' To de{ermine drum healing after tryRanonrasg of iatrogenic perforations in the seting ofrecurrent serous otitis media and Eustachian tube dysfunction
2. To determine hearing resurts after tympanoplasty oiiatrogenic perforarions in the settingof recunent serous otitis media ana Surt""t iun tube dyslunction.
3' To determine complicarions 

3fter 
tllnanoryrasty of iatrogenic frorations in the setting

of recurrent serous otitis midea and Bustachiantube dyslunction.
4. To determine the in{luence of age at surgery on tympanoptasty outcome.
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A NOVEL PSYCHOPHYSICAL ILLUSION RESI'LTING

FROM INTERACTION BETWEEN HORIZONTAL

VESTIBULARANDVERTICALPURSI'IITSTIMULATIoN*

Vicente Honrubia, M.D., D.M.Sc., Alan Greenfield, Ph'D'

The hypothesis s,as tested that the perception of an-object's molion is made in relation to an

intemat reference center (IRC) under influence ofvestibular rec€ptofs' Six subjects rvere

instructed to track a r.ertically moving visual target (VT) rvhile being rotated in the yaw plane

"i 
ta,ZS unaqZo/s. All stimuli had-a frequency of 02tlz. E1'e movements rvero monitored

uvHoc.r*rr.aes. During *isual-vestibular interaction, all subjects perceived aYT moving

obliquely rvhile eye movement remained vertical. The subject thenlilted the-vT trajestory

untiin"rti"uf rvas'perceived. At this time, the ey,e had an oblique trajeciory. Horizontal q'e

velocities from interactitetesls s,ore plotted versus corresponding results from-rotation in the

dark rviihout VT at the same stimuli. A strong positive relationship n'as found behveen

interactive e),e motements and ey,e movements in darkness (slope0.96, r{).84, n:18)'

ii.-rio ,rpp'"rt the hl,pothesis ofan egoccntric sense oforientation rvhereby velocity of

;;il 
"bj** 

is evaluated in relation toln IRC dependent on tho VOR state. This illusion

may f"aa io nerv techniques for clinical evaluation ofvestibular patients.

OBJECTIVES:
l. To demonstrate horv combined psychophysical and electrooculographio data can be used

to study t'estibular function'

2. To illustrate a new vestibular illusion unrecognized until now'

i. to itlurtr"," horv vestibular stimulation or damage alters the perception of self motion or

the motion ofobjects'

' Supported bY NIH grant DC0I4M'
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VESTIBT'LAR DECRTIITMEM, HYPERACTIVITY
AND REBOT]ND CALORIC NYSTAGMUS

Arvind Kumar, M.D., Aftab patni

In the monothermal caloric tes( each ear h inigated $,ith l0 mt and t00 ml of $ater, both at 20'C in
5 sconds and_20 seconds respec{ivet1,. The indued nluagnus is anatlzed bl, countlne dre number of
Deats ln each 5 second inlenal and the 2 consecutive intenats in s,hich the frlquencies-are the highest
arc added ard this culnlnation-freguercl repr.esents the sensitivity of rhe *aoriu" ;i nuie.i*l t.r-".
Using rhis technique of caloric stimutatioq rve hare nored 3 signs rvhi.f, *"Jf"r"iriri-iesions oftebfldg.qd-y"r"blhrnu. 1)vesfibutardecrurtnent(l/D): whenthesrongsimulusresaonse(100
ml) is divided by the rveak slimulus response (10 ml) a ratio is obrained. rr,"-no-uii-!.kom, t
!.2'3.5andaratioofl.torlessisc*illedvesttbulardecruttment. Suchafindinghasnolbeennoted
in 93 normal subjec{s tested by trvo diferent inve$igators in our taborarorir-2fnlprrorti*
ytsponses(tR): -. For manl'1'ears, rve hare regarded a response as hlperaah=.,'6* t[. .ut rinution
frequencl'l'alue is 3 SD greater tlun fte mean ratues caiculared foi'ttre to m ana ioo nrr srimuti
responses in normal subjects; 3) Rebound calorlc ntstagnus(RCN).. This is a revermt offhe primary
pluse rpagmus afler it has erded and 

-occurs 
rvhen thi plane ofihe lateral semicircular can"i k irrung"i

from vertical to horizontal. This finding has also not 6een obsen'ed in normal subjects.

The purpose of this retrospectire study rvas to eruluate the sasitivity and specificity of these three
ahumalities fo tesions of the brainslem and cerebettum (posterior neurl"* o:i pr.leJ] io, purp"*
of this study rve sought the linal dilqrosis daermined u] uru scan reporr tiom zCoii pari"nr re"or&
$ged funo our conputer files since 1988. The caloric test iesults ofihis group of 104 padienrs rvirh rvell
defmed I\{RI abnormalities of the pNd rvere analyzed rvith respect to vD, irn, *a hcN. To tesl the
specificity of lhe monothermal caloric te$ rvith respeo to vli, HR ana noi, se teced lE normat
subjects. The vestibular evaluation ofall patients 8rd normal subjecls sns done in rtre sinilg position
and e1c mo'emenrs rvoe recorded by rhe binoc.lar infred ocublaphic technique. 

-- -

The results from the normal subjec{s shorved that VD, HR or RCN does not occur in normals. tn the
patiengrup,5.differenrr)?esofl\{Rlabnormalitieshadbeendiagnosed" Th;rr;etp"rientsrvirh
$pe I Chiari malformation, l8 patients rvilh rvell defured infarct of-rne pNA 22 patientsrviih cerebellar
ortrainstem atrophli and 5 patienls had muhipte sclooais. There rvere 2 patienrs .nirh mis".ltaneous
lesius lnthls grorry VD alqre mnred in 88 out of lO4 patients, giving a sensitiyity of if "Z. Hn atone
oqunedin6patientsandRCNalone.oaurredin4paiient. tfatCiesettreesignsaretakartgaher
as indicatorsof a PNA lesioq the sensitivity ofthe monothermal caloric test is 9i% since ione orour
normal subjects shorved any ofthese signq the specificity could be regarded as l00yo- W" O*"for.
conclude that the monothermal caloric test is a useful testitr diagnosinl rNa lesions.

OBJECTIVES:
l. To revierv the monolhermal caloric test teclmigre and valueg rvfrich define abnormalities of

vestibutar decruitnent and hperaaivity and their ctinical sigrilicancr.
2, To statistically dernonstrate Oe higlr sersitivity ofthese abnonnalities to

brainser/cerebellar lesions.
3. To statisically demonstrate rhe higlr specificity ofrhese test results ard rhe or,€rall

diagno(ic advantages ofthe Torok Monothenmal Caloric tett
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VESTIBI'LAR AI\D AI'DITORY FUNCTION
ABNORMALITIES IN SILICOI{E
BREAST IMPLANT PATIEMS*

F. O. Black, M.D., S.W. Wade, M.S., S.C. Pesznecker, R.N'

A q,ndrome ofjoint pain, fatigue, and sicca is norv l'idely recognized in patients lvith silicone

Ureat implantsiSnt). Some also complain of dizziness, balance disorders, and hearing loss.

Auditoryald vestibular function tests nere obtained from 19 \lomen lvith ruptured silicone

brcasl imptants and rcsults compared rvith a matched, aqmptomatio SBI control group and

a publishdd, age-matched normal data base. Sixty-serrcn percent of SBI subjeots (SBIS) had

abnormal ios-itional nl,stagmus (32% of normals),6% had abnormal Hallpike tests (2% of

normals), and dynaniic posturography sensory organization tesls wslo abnormal in 100%

(17% oi normuty. V".tiUrto-ocuiar reflex function rrus comparable lo ihat of normals.

iensorineural hearing loss rrras documente d in 39To of SBIS (24o/o of normals). Based upon

these lindings, immune response to siliconc compounds appears to bc associated rvith

pathologic changes in vestibular and auditory function.

OBJECTIVES:
l. To determine iflhe prevalence of vestibular and auditory abnormalities in a) symptomatic,

b) asymptomatic breast implant differs from c)a normal population.

2. To characterize, quantitatively, the abnormalities in the sltnptomatic and asltnptomatic

control group.

3. To compare abnormal findings $,ith other types of immune inner eaf disorders, e.g.

Cogan's syndromc and Delayed Endollmphatic Hydrops.

tsupported in part byNIDCD Rol DC 00205
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DISABLING PAROXYSMAL POSITIONAL VERTIGO

J. Douglas Groen, Jr., M.D., David B. Harvkins,

Benigr paroxlrcrnal positional vertigo @ppv) represents a common form of vertigo familiar
tornost otolaqtrgologists' We have recently recognized a subgroup of four indivirluals rvith
BPPV rvho expcrience a particularly violent variety s,trictr we have called disabling
parorrysmal positional 

'ertigo @PPV). DPPV is dillerent from BppV in that the affected
indh'iduals are se'ercrv rimired or disabred as a resurt of th"h ,)-t;;;. rr,"r" 

"yrpro,,. 
r*t

for several Years without the spontaneous remission periodsihai are ourr.,,"a ii-niuny casesof BPPV. Autondmic qmptoms such as nausea and romiting are frequent rvith Dppv,
making compliance sith rehabilitation such as habituation exercises or physicat therapy poor.
Most importantly, DPPV may bc easity confused rvith disabring positional r,"ai!. ;dr;a uy
micro'ascular compression of the eight cranial nene. A paiient rvith Dpiv might bo
unnecesarily subjeded ro craniotomy and microvascular decompression of the eighth cranial
nerve if not propcrry recognized. Treatment for disabring p"Jiti".ri fur"*)o*ii'u"rtieo i,
similar lo.that of benign positionar parorysmar rertigo rviti' pari"nt, ,"rpoiffi favorabry tothecanalith repositioning procedure (cRp) as aesc.-;tea uy rprcy. vurtipr" iriais rvirh *re
CRP are frequenlly requircd.

OBJECTIVES:
l. To dccribe a nerv ruriant of benign parorysmar positionar vertigo u,hich ne have rermed

- disabling paroxynmal positional verilgo atng with its treatment.
2' To di{ferentiate disabling paroxl'smafpositio-nal vertigo from disabling positional vertigo

caused by microvascutar compression of tho eighth cranial nerve.
3. To present illusrrative cases of disabling parorysmal posirional *ertigo.
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SURGICAL TREATMENT OF' ACQUIRED
EXTERNAL AUDITORY CANAL ATRESIA

Samuel H. Selesnick, M.D., Tu5'et-Phong K. Nguyen, B'S'

Acquired atresia of the eSemal auditory canal (EAC) is-an undenepresented clinical entity for shich

*iii""i tri"**, is chatlenging. An importantcause of conductire hearing loss, acquired atresia can

r".itt in other significant and iometimes ineversible comptications if left untreated. Cholesleatoma

formariqr secondary to squamous epirheliat enlrapmenr, for example, can cause extersive local erosioq

resulting in sensorineural hearing loss, r'ertigo, and facial parallsis.

Conplications ofEAC surgerl', such as recurrence ofatresia, have led investigators lo e:r?eriment lrith

i.,.i.ty 
"iir.irions, 

reclriiques, and grafls. The methods emptol'ed in.lhe repair of acqliTl "o*d
oriito.y .*.t afresia (efai6ihave'lnchded the excision of fibrous tissue and a combination of one

"r 
r"..'"fffr. OUotrAg'proceaura: meatoplastl', rvide canalpla$1', mastoidectomy, tlmpanoplasty, and

recorsructiqr ofthe rhfec{ s'ith skin grafls or flaps. AdYantages and disadrantages accompany bolh the

use of llaps and that of skin g.afu but supedority of either rernains to be detemined.

SixcasesofacquiredatresiaoftheEACrverelreatedinaperiodoftlueelears. Thesepatierrls\rere

uiu"u"f in mt,f.rey presented $,ith AEACA secondary to trauma and prior surg€ry' not as a result of

.flnoni. inf..tioq $'hich is hr more comnton in the literature' This series of pati€nts demonsfates the

r1"., pr"gf*.i"" 
"f 

AEACA In mosl cases, lhe patienls presented for an elaluation afler an average of

il i.i*!it*qr",rb0re insult to ttre ear canal.'The absence of pain and the innocuous nature ofearly

E ffi *.t! 
""rfy 

presentarion to a skilled obsen'er less likell'. This inevitably adds to the ditliculty

of suryical treatment to achieve a successful outcome.

Al six parients in this series presented rvith conduslive hearing loss and some with qtnpoms of olalgia

unJo,'"rrt r". complicarions seen in one patiant included sensorineural hearing loss and facial ner*e

paral$is due to aosion ofthe cholesleatoma into the inner eaf and Fallopian canal.

The pariails in this s€ries ll,ere treated $,ith excision ofthe atresi4 meatoplasty, canalplasty, and in most

ca"*, 
" 

sptit rtri"t ness skin grafl (STSG) to the area denuded of epithelium. One patient required a

-.sUa"jrrq,to facilitate rerioval of the chotesteatoma. The post-operatire course of each patieat has

been uneyeniful, rvith rhe exception of one rvho developed a mild restenosis three months after lhe

r*g..y. fftir patient's treatment differed from that oflhe resl ofthe palienls in that it did nor include

,..ini.Aion of the canal rvith a STSG, possibly suggesting the importance ofthe graft.in preventing

recunence ofrtre atsia. No olher comptication* rver. notA Hearing improvemeot nts significant and

inilt L pr.ont.a These results suggest that surgery is a necessary and effective treatmeil of AEACA"

OBJECTIVES:
l. To present anddiscuss variations in pre.operativectinical frndings, surgicalkeatment",andresulls

of surgeryin six patients who underlvent iepair ofacquired atresia ofthe external auditory canal.

2, To surimarize &ta and disctss trealrnent options praentea in Ue titerature on acquired extenrat

auditory canal atresia.

3. io etnit asir. Oe importance and effec'tiveness ofsurgical treatment in acquired atresia ofthe

auditory canal.
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IRRADIATED RIB CARTILAGE GRATT FOR
TYMPANIC MEMBMNE RECONSTRUCTION

Douglas L. Schulte, M.D., Colin L.W. Driscoll, M.D.,
Thomas J. McDonald, M.D., GeorgeW. Facer, M.D.

Charles W. Beatty, M.D.

Reconstruction of lhe tynpanic membrane in advanced ear disease has presented a challenge
to lhe otologist since the early torks of Zollner and Wullstein in the 1950's. Initial
tynpanoptaslies utilized skin grafu rvhich s,ere soon discarded in favor ofthinner canat skin.
More recent sorks havo been done primarily rvith temporalis fasoia grafts. Hos,ever, rvith
current techniques eustachian tube dysfunction cannot be improved and , therefore,
progressive graft retraction often occurs. Allograft cartilage hanested liom lhe tragus or
concha has proven to be useful in preventing the progressivc retraction.

An altemative to conchal and tragal cartilage in tympanoplasty is homologous inadiated rib
graft. Irradiated rib can be used in any situation the ototogist rvoutd have formerly used
allograft cartilage. The advantages of irradiated rib graft are numerous. First, the rib cartilage
can be molded easily and quickly into the desired size and thiokness. Second, ancillary staff
can prepare multiple specimens for potential use as the surgory progresses, thus saving
aneslhesia time. Third, thc patient undergoes no separate incision and hanast, thus aroiding
the attendant complications and inconveniences and further rcducing suryical time. Fourlh,
irradiated rib graft is available in praoticatly unlimited quantities. The dimdrantages of
homograft materiat versus autologous graft material are only lheoretical and havo not been
bome out in multiple studies.

We will present the result of lhe use of homograft inadiated rib graft material in the
reconstruction of lhe grnpanic membrane in 30 patients. The audiologic results witt be
discussed. The graft take rate and complications rvill be prcsented. We have found inadiated
rib to be elfective in proventing tympanic mernbrane retraction. There has been no evidence
of clinically significant resorption or extrusion. Hearing results are comparable to
gmpanoptasties performed with allograft cartilage gralts.

OBJECTIVES:
l. To demonstrate elfectiveness of inadiated rib cartilage graft in preventing tympanic

membmne retrastion.
2. To present data demonstrating the ability to achieve exceltent hearing results.
3. To provide an alternative to allogralt cartilage gralls.
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ENDOSCOPIC MEDIAL GRAFT TYMPANOPLASTY

Muaaz Tarabichi, M.D.

Sixq.l6rrr medial graft transcanal grnpanoplasty procedures rvere performed using an

ardoscope instead of the microscope to perform all suryical tasks. Preoperative microscopic
evaluation revealod anlsrial perforation and/or overhanging anlerior ear canal tvall rvith partial

visualization of the perforation in 35 ears (54%). There rvere 45 tlpe I tympanoplasty
procedures and 19 procedures s,hich invoh'ed ossicular reconstruction. Closure ofperforation
sus evident in 59 ears (9270). Postoperative audiometric results shorved air-bone gap 40dB
(avg. Of 500, 1000, 2000 llz) in all patients s'ho undem,ent type t tympanoplasty l,ith
closure of perforation; and in 12 out of 19 (63%) procedures intoh'ing ossicular

reconstruction. These results s,ere compared rvith 50 oonsecutire microscopic procedures
performed previously by the same surgeon rvhich included 2l postauricular procedures
(4202) and an overall success rate of 88o/o. The endoscope offered the follos'ing advantages:

l) A rvide angle vies'of lhe rvhole gmpanic ring rvhich allorved bctter manipulation of the

graft and reduced the nesd for continuos repositioning of the patient orthe microscop. 2)
Elending thc operative freld of transcanal procedures into structures rvhich are usually hidden

from the microscope (anterior perforation, posterior retraction pocket, facial recess and

hypogmpanum). These adrantages translated into a better surgical lechnique and reduced
the need for postauricular procedures in our patients when compared to a historical group.

OBJECTIVES:
l. To discuss technique of endoscopic tympanoplasg.
2. To discuss results of endoscopie gmpanopla$y.

3. To discuss advantages and disadvantages ofendoscopic technique.
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A RANDOMIZED BLINDED STT'DY OF
CANAL WALL UP VS. CANAL WALL DOWN

MASTOIDECTOMY TO DETERMINE THE DIFFERENCE
IN VIEWING MIDDLE EARANATOMY AND PATHOLOGY

Gregory F. Hulka, M.D., John T. McElveen, Jr., M.D.

A significant amount of literature is araitable retrospectively dcscribing thc experiences of
individuals and otology group: in terms ofthe advantaies and disadrnntages ofcanat rvall up
t's. canal rvall doun procedures for middle ear pathology. In the iniirest 

"r "i;*rir,rysupporting (or contradicting) the literature, .u" h"r studied the dilferences in access to
'arious 

locations of the temporat bone in a mndomized blinded study corp"iig th"." t."
suryical approaches. while 7.8 temporat bones rvourd artorv for a frner oiso;Z 

"rrr-inga standard deviation of 1.0,95o/o confidence intervat, t=0.05, and a differencs of 0.75
obsen'ations measured behveen groups, twelve 

"r" 
r."i to addiiionally chru, ro, *riun.",

in obsmations bet$oen sessions in thissfudy. Alt bones are vieued in trvo dissections: canal
nall up and canal 

''all 
dorvn. The canal walts are intially removed in , ,"riJ aocribed in

this study. Follorving removal, those requiring replacement for the study have this done in amelh{ utilizing nalive posterior bony canaialso described in this study. rour points are
marked on each temporal bono. Three dillerent cotors are used in a random order to eliminate
obsen'er expectation and bias. The four points marked include eustachian iube orifice, facial
recesq Prussak's space, and epitympanunl.,- Temporal bones are presented to an sxp€rt
otologist in a randomized fashion at two dilferent sessions, seven *r"** roi ure nrst
sesion, shtones are presented canar lrdl up and six canal rruil do.*. et tn! ,*rna session,
five bones-from each group are revers€d in terms of canat wart up or down. r*o rrom 

"a"tgroup are left the same to check for variance of observance benveen sessions. Each temporal
bone is placed in a tonporal bone bowt allowing for rotation and r"poritioning 

"ppr*im"tingthat in the operating room. For each temporar bone, rhe obsener i. "itJ b fifl in a
quctionnaire describing his obcenations of location and color of markers. Statistical analysis
performed includes evaluation ofthe dilferences in visible accsss botwesn the two surgicat
prccedures overall, by indMuat site, bycolor of marker, as rvell as per session of observation.

OBJECTI\/ES:
l. To objectively describe the differences in visualization of middle ear anatomy achieved

- rvith canal wall up vs. canal wall down mastoidectomy.
2. To demonstrate a reliable model for comparative study of the middle ear anatomy in a

lemporal bone.
3. To describc a rechnique for reriabry rcvorsing a canat wail down procedure.
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REVERSIBLECANALWALLDOWNMASTOIDECTOMY:AN
ALTERNATIVE TO IMACT CANAL WALL AND CANAL

WALL DOWN MASTOIDECTOMY PROCEDIJRES

John T. McElveen, Jr., M.D., Gregory F. Hulka, M'D'

,.Canal rvall dorvn" mastoidectomy remains a mainstay in thc management of chronic ear

disease. Atthough effective in exposing and exteriorizing cholesteatoma, the patient is left

l,irh a masoid caiity requiring long-t"r-*r". In order to aroid the limitations of canat sall

dorvn surgery, 1ct maintainih" opotutu provided by this approach, s'o h1'-eleveloped a

completeli,.teversibte"canat rvall dosm mastoidectomy technique. Although it is prematuro

;; ;;p;r" tlre efl'ectiveness of this approach s,ith other mastoidectomy procedures, the

pr"iiiii"ry data confimrs the feasibility of this approach in all but the most constricted

mastoid cavities. The surgical steps and inslrumentation involred in performing this approach

are described and the tcchnique illustrated in a video taped demonstralion.

OBJECTIVES:
l. To demonstrate nerv tcchnique for chronic ear surgery'

2. To demonslrate the adranlage of lhis technique over standard mastoidectomy procedures'

i. To di..u* potential applicition otthis technique for otologic pathology, and explain

limitations.
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