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Prevention and Treatment of Cerebrospina! Fluid
Leak Following Translabyrinthine

Acoustic Tumor Removal

Jose N. Fayad, MD; Marc S. Schwartz, MD
Derald E Brackmann, MD;William H. Slattery, MD

Objective: To determine the incidence of cerebrospinal
fluid (CSF) leak following translabyrinthine acoustic
tumor removal using titanium mesh cranioplasty and
compare to previous series and historical controls.

Study Design: Retrospective chart review.

Setti n g : Tertiary referral neu rotolog ic private practice.

Patients: The series of 388 patients who underwent
titan ium mesh cran ioplasty after translabyri nth ine
tumor removal between March 2003 and July
2005. Results were compared to those in a group of
1195 translabyrinthine tumor removal patients from a
previously published series.

lntervention: Cranioplasty using titanium mesh
following acoustic tumor removal.

Main Outcome Measures: Rate of CSF leak for this
method and previous methods of closure.

Results: 13 patients (3.3%) had CSF leaks when using
the new method of titanium mesh closure. This
compares to a rate of 10.9% in a series in which
previous methods of closure were used (p . .OOt). me
rates of CSF leak requiring reoperation were 0.8% and
2.5o/o for the new and older series, respectively (p
<.001).

Conclusions: Titanium mesh cranioplasty appears to
reduce the rate of CSF leaks following translabyrinthine
removal of acoustic tumors in our hands. A new
paradigm to treat those leaks is described which
includes blind sac closure and packing of the
Eustachian tube, avoiding the re-exploration of the
mastoid as is traditionally proposed.
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Interim Progress Report for the American Otological
Society Research Grants

Effects of Low-Dose Gentamicin
on Labyrinthine Structure

PI: John Carey, MD

The aims of this study are: (l) To elucidate the fate of calyceal
afferent endings after low-dose IT gentamicin treatment, and
(2) To elucidate the fate of stereocilia after low-dose IT
gentamic in treatment. Intratympanic (lT) gentamicin
treatment is an increasingly popular therapy for intractable
vertigo due to Mdnidre's disease. Our laboratory has studied
the effects of IT gentamicin treatment on the chinchilla
labyrinth as a model for the human treatment. Cristae and
ufficles lose almost all type I hair cells and calyceal afferent
endings within weeks of the lesion, but type II hair cells are

not significantly reduced in density. Vestibular nerve
afferents stop responding to head acceleration, but they
continue to fire spontaneously. Even the most irregular units
are preserved, which is surprising because such units in
normal chinchillas only have calyceal endings on type I cells.
These results imply that afferents must be receiving synaptic
input from endings that are no longer calyceal in appearance.
Thus, we are interested in further studying the fates of
calyceal afferent endings after IT gentamicin treatment.

Adult chinchillas received a single unilateral intratympanic
gentamiciri injection; contralateral ears served as controls.
Animals were euthanizedat2 periods after treatment: early
(14-28 d) or late (3 mo). Semicircular canal cristae and
utricular maculae were sectioned for light microscopy (LM);
cristae were also sectioned for transmission electron
microscopy (TEM). Hair cell counts decreased by 53% in
treated cristae and3SYo in treated maculae, with loss of nearly
all type I hair cells but no change in type II hair cell number.
Equivalent hair cell loss was seen in the three zones of the
cristae. In the utricular macula, hair cell loss was greater in
the striolar region. Neuroepithelial height was reduced by
2lYo. T\ere was no change in afferent bouton number.
Efferent bouton number decreased over time. Ribbon synapses
per section were reduced by 48Yo, with no change in the
ribbon synapse-to-hair cell ratio. By LM there was a 66%o

decrease in the proportion of hair cells with stereociliary
bundles, from 83.8% in control cristae to28.7o/o in treated

cristae (p<0.001, Iltes|. Upon TEM analysis, we noted that
many of the remaining stereociliary bundles in gentamicin-
treated cristae appeared abnormally swollen and less tightly
associated.

In addition to the loss of Type I hair cells and calyx endings,
gentamicin-treated cristae were noted to have globular
structures in the neural ending layer of the crista on LM.
Strong evidence that these globular structures were also neural

55



Carey Grant (Continued)

endings was provided by finding ribbon synaptic
specializations of adjacent hair cells aligned with post-
synaptic densities in the globular structures. Using
immunohistochemical techniques and antibodies selective for
calyx associated proteins (tenascin) and calyx only afferents

(calretinin), we found further morphologic evidence that the

globular endings indeed represent calyceal remnants. Anti-
calretinin antibody labeled calyceal afferents in the central
zone of control cristae. Antibody to tenascin, an extracellular
matrix glycoprotein, labeled the space between type I hair

cells and their calyceal endings in controls. We found that

calyx-associated tenascin immunoreactivity was abolished
after treatment with gentamicin. However, calretinin
immunoreactivity persisted after gentamicin in thick fibers
within the stroma of the crista ampullaris and in the globular
endings within the neuroepithelium. This suggests that

afferent calyces may lose their Type I hair cells and

extracellular matrices but remain in the retracted form of
globular endings after gentamicin ffeatment. These endings
may still make en face contacts with Type II hair cells, which
could provide the synaptic activity for continued spontaneous

firing. The preservation of spontaneous vestibular nerve

activity after intratympanic gentamicin treatment may

decrease the adaptive burden placed on the central vestibular
system relative to destructive procedures that silence afferent
firing.
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Effects of Elevated Potassium on Spiral
Gangtion Neurite Growth and Maintenance

PI: Marlan R. Hansen, Pamela C. Roehm,

Ningyong Xu, Steven H. Green

The effect ofelevated extracellular potassium ([K*]") on

spiral ganglion neurons (SGNs) and afferent cochlear

innervition carries critical implications for Mdnidre's

disease. We have begun exploring the effects of elevated

[K*]o on spiral ganglion neurites.
Elevated [K*1" inhibits SGN neurite growth and results in

loss of peripheral afferent fibers in cochlear explants. To

determine the eflects of elevated [K*]o on SGN neurite

growth, dissociated spiral ganglion cultures were maintained

In n.rrot ophin: 6Ni-:1in th. pttt"nce of 5.4 mM K*(5K),
30 mM K* (30K), or 80 mM K. (80K). After 48 hours (h),

the cultures were fixed and immunostained with anti-

neurofilament 200 (NF200) antibody and neurite length was

determined. We found that SGNs maintained in elevated [K*]
o have significantly reduced neurite lengths compared with

SGNs in 5K. The extent of neurite inhibition by

depolarization varied directly with [K*]"; SGNs in 80K ha{

shorter neurites than those in 30K.

Membrane depolarization could reduce neurite growth by

inhibiting initial formation of the process or by inhibiting

neurite extension. To distinguish between these possibilities,

we performed time lapse imaging of SGNs expressing green

fluoresceni protein (GFP) to allow viewing of live neurites.

Depolarization with 30K reduced the growth of neurites that

had already formed while depolarization resulted in

retraction of exiting neurites.

To confirm the effects ofelevated [K*]" on neurites that have

already formed we used a cochlear explant preparation,

which maintains the relationship of the SGNs with hair,

supporting, and glial cells. Cochlear explants were exposed

to 80K for 24h, fixed, and immunolabeled with anti-NF200

antibody. Depolarization with 80K for24h results in

blebbing and loss of the peripheral neurites, similar to the

observation of neurite retraction in dissociated cultures.

Treatment of explants in 80K with the L-type voltage

sensitive Ca2*-channel blocker, verapamil (a0 pM) (VPL)
prevented the blebbing and loss of SGN neurites while

treatment with NT3 failed to prevent neurite degeneration.

Explants that had been exposed to 80K for 24 h and

maintained in 5K for an additional 72h(96 h total) showed a

near complete loss ofperipheral processes.

Inhibition of neurite growth by depolarization results

from Ca2* entry through multiple types of Ca2*-channels.

The inhibition of neurite gowth by depolarization depends

on Ca2* entry since SGNs cultured in the absence of
extracellular Ca2* showed normal neurite growth' Further,
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the negative effects on neurite growth are reduced in the
presence of L, N, P/Q type Ca2* channel blockers with the
greatest effect occurring when all 3 blocker are used in
combination. This differs from the effect of membrane
depolarization on SGN survival, which entirely depends on
Ca2* entry through L-type channels.

CaMKII and PKA are not required for the inhibition of
neurite growth by etevated [K*lo.
CaMKII and PKA are activity dependent kinases that promote
SGN survival, are required for ttre survival promoting effects
of elevated [K*]o, and inhibit SGN neurite growth. Wi
transfected cultured SGNs with GFP-AIP or GPKI, small
peptides fused with GFP that are specific and effective
CaMKII and PKA inhibitors, respectively. Neither inhibitory
peplide prevented the inhibition of neurite gowth by elevated
[K*]o. These results were confirmed using KN-62 and
RpcAMPS, pharmacologic CaMK and PKA inhibitors. These
results demonstrate that elevated [K*]o recruits different
signals to inhibit SGN neurite gofih than those that are
required to promote survival.

The results of these studies hold important implications for
patients with M6nidre's disease. For example, retraction or
loss of neurites by exposure to elevated [K*]" may reduce the
density of afferent fibers innervating the organ of Corti.
Manipulation of the signals activated by elevated [K*]o could
Iimit the potentially damaging consequences on axons.
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'Genetic Modification of Mouse Inner Ear
Stem Cells ln vitro'

PI: Samuel Gubbels, MD

The first objective ofthis research project is to investigate
whether adult mouse inner ear stem cells can be modified la
vitro to produce hair cells through transfection with the mouse

atonal homolog / gene (Mathl). Mathl has been shown

previously to be necessary for hair cell genesis in multiple
mammalian models and has been shown to generate both
supernumerary and ectopic hair cells when misexpressed in
the organ ofCorti. The secondary goal ofour study seeks to
explore if stem cells transfected with Mathl can be

transplanted into the developing mouse inner ear in utero at

the otic placode or otocyst stage of development using the

technique of transuterine microinjection. We aim to evaluate

the ability of Mathl transfected stem cells to integrate into the

organ of Corti and vestibular sensory epithelium and assume a

hair cell fate once transplanted.

The first phase of the research fellowship project involved
gaining facility with basic science and experimental
embryology research techniques. Transuterine microinjection
enables delivery ofbioactive substances directly into the

developing mouse inner ear at the nascent otocyst stage. It is a

technically difficult method with a small margin for error as

injected embryos have little tolerance for mechanical trauma.

I spent the majority of the time in the first 6 months of my
research fellowship gaining expertise with transuterine

microinjection. I focused on delivery of the Math-l gene into
the developing mouse inner ear using a variety of methods,

including viral vectors. My data from injection of embryonic
day 1l otocysts indicate misexpression of the Math-l gene

with subsequent generation of supernumerary and ectopic hair
cells in the developing mouse organ of Corti. We are

currently determining if the newly produced hair cells are

innervated and capable ofmechanotransduction. I have

conceptually mastered the technique of transuterine
microinjection and provided strong validation of our
experimental embryological approach for studying
mammalian inner ear development. This work will form the

core ofa manuscript independent ofthe stem cell studies. The
overall significance of the work lies in the demonstration of
our ability to perform gain-of-function experiments in the

developing mouse inner ear using an alternative strategy to
transgenics. Manipulation of the genes involved in hair cell
fate specification may offer insight into developmental
mechanisms that can be exploited for regenerative medical
treatments of the diseased inner ear in the future.
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Having gained expertise with the most demanding techniques
involved in my fellowship project, I am now poised to direct
my efforts toward the transfection of stem cells with Math-l
and injection of these modified stem cells into the developing
mouse inner ear.

The basic science research skills gained during this research
fellowship have many potential applications in the area of
auditory research. I am very grateful to the American
Otological Society for its support and look forward to future
opportunities to use the skills developed during this
fellowship to conduct research relevant to the fields of
otology and neurotology.
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Progress Report for Karen J. Mu, AOS Medical
Student Training Fellow

The specific aim of this grant is to understand the role of inner

ear lateral wall-specific Cl- channels. We hypothesize that the

properties of Cl- currents in the cells of the stria vascularis

(StV) have distinct features that allow them to maintain high

Cl- outflow across marginal cells (MCs) and intermediate cells

to generate endocochlear potential. Our goals are to determine

the whole-cell and single channel properties of Cl- channels in
MCs, to clone inner earlStV-specific Cl- channels using RT-
PCR techniques, and to localize the channels using

immunocytochemistry and immunoelectron microscopy to

determine the density and location of the channels in the StV.

We hypothesizethatCl- channel current at the MC basolateral

membrane is regulated by the channel's interaction with barttin

to confer electroneutrality and to ensure the dynamic flow of
K*. We have expressed the cloned channels in heterologous

expression systems to determine their electrophysiological
phenotype using whole-cell recording techniques and will
utilize mutagenesis techniques together with functional

expression to better determine channel function.

We cloned CIC-KI and barttin in the pNLE expression vector
containing the 5'- and 3'-untranslated regions of the Xenopus B-
globin gene. Co-injection of RNAs of CIC-KI and barttin
yielded robust Cl'current. Measurements were taken in
solutions with differing CaCl2 concentrations, pH, and anion

types. The currents were elicited at voltages more positive than
+40 mV arid negative to -100 mV. Traces were recorded by

applying step potentials from +60 mV to -120 mV and then to
+60 mV from a holding potential of -30 mV. The current

amplitude increased by nearly four-fold upon elevation of
extracellular calcium levels from 5 mM CaClz solution to

l0mM CaClz figure A). The current amplitude increased

upon extracellular alkalinization to pH 8.0, was decreased by

two-fold at pH 7.5 and was very small at more acidic pH
(Figure B). Replacement of 100 mM extracellular chloride

with other anions indicated a permeability sequence of Br >
Cl- > NOi > I- > Glutamate (Figure C). Of particular interest,

we observe very minimal inward current with glutamate

substitution. While we expected the outward current to
decrease as extracellular chloride was removed, the small
inward current implies that there may be an extracellular
chloride-dependent gating mechanism, which we will examine

in several mutants that we have constructed,

We have identified four areas along the ion permeation
pathway that are important for pore function: Y166,K527,
K149, and K165. To this end, we have constructed the

following: V 1 66E, V I 66C, K527 C 
" 

K527 A, K527 E, K527R,
Kl49R, Kl49A, Kl49E, and Kl65C. We are currently in the

process of characterizing their contribution to CIC-KI function,
and their overall contribution to the generation ofendocochlear
potential .

For Figures see next page. 6t
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AWARD OF MERrT RECIPIENTS (1949-2005)

1949
l95l

t952
I 953
1954
1957

1959

1960
1961
1962
1965
t966
1967

r968
1969
1970
t97t
1972
t973
t974
1975
1976
1977
1978
1979
r980
l98l
t982
r983
t9M
r 985
1986
1987
1988
1989
1990

1991

1982
1993
19E,4

1995
t996
1997
1998
tq9g
2000
2001
2002
2003
2004
2005

George M. Coates, MD
Barry J. Anson, PhD
Theodore H. Bast, PhD
Edmund P. Fowler, Sr., MD
Julius Lempert MD
Stacy Guild, PhD
Georg von Bekesy, PhD
Emest Glen Wever, PhD
Hallowell Davis, MD
John R. Lindsay, MD
William J. McNally, MD
Anderson C. Hilding MD
Gordon D. Hoople, MD
Merle Lawrence, PhD
Lawrence R. Boles, MD
Sir Terence Cawthome
Senator Joseph A. Sullivan, MB
Samuel Rosen, MD
Howard P. House, MD
Moses H. Lurie, MD
George E. Shambaug[ Jr., MD
Catherine A. Smith, PhD
Hany Rosenwasser, MD
Frank Lathrop, MD
Juergen Tonndorf, MD
John Bordley, MD
Ben H. Senturig MD
J. Brown Fanior, MD
William F. House, MD
Victor Goodhill, MD
Harold F. Schuknechl MD
Wesley H. Bradley, MD
John J. Shea, Jr., MD
Jack V. Hough, MD
George D. Nager, MD
Brian F. McCabe, MD
Eugene L. Derlacki, MD
Richard R. Gacek, MD
James L. Sheehy, MD
James A. Donaldson, MD
Fred H. Linthicum, Jr., MD
D. Thane Cody, MD
F. Blair Simmons, MD
Michael E. Classcock, III, MD
Michael M. Paparella, MD
Mansfield F. W. Smith, MD
Robert A. Jahndoerfer" MD
Derald E. Brackmann, MD
GregoryJ. Matz, MD
James B. Snow, Jr., MD
Robert J. Ruben, MD
David J. Lim, MD
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GUESTS OF HONOR (197+200,6)

1974
1975
1976
t977
1978
1979
1980
l98l
1982
1983

r984
r985
l9E6
t987
1988
1989
1990
l99l
199z
t992
t994
1995
1996
1997

r998
tw
2000
2001
2002
2003
200,/.
2005
2006

Harry Rosenwasser, MD
John E. Bordley, MD
Ben H. Senturia, MD
Henry B. Perlman, MD
Howard P. House, MD
Hallowell Davis, MD
Victor Goodhill, MD
Harold Schuknecht, MD
George E. Shambaugh, Jr., MD
Wesley H. Bradley, MD
Brown Farrior, MD
Bruce Proctor, MD
Merle tawrence, PhD
Robert M. Seyfarth, PhD
G. Dekle Taylor, MD
Eugene L. Derlacki, MD
William F. House, MD
Michael E. Glasscock III, MD
William E. Hitselberger, MD
D. Thane R. Cody, MD
Cesar Femandez, MD
Richrd R. Gacelq MD
James L. Sheehy, MD
Mansfield F.W. Smith, MD
Robert A. Jahndoerfer, MD
Barbara A. Bohne, Ph.D.

Derald E. Brackmann, MD
James B. Snow, Jr., MD
David J. Lim, MD
James F. Battey, Jr., MD, PhD
Ugo Fisch, MD
Ceorge A. Gates, MD
Richard A. Chole, MD, PhD
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PAST PRESIDENTS OF AMERICAN OTOLOGICAL SOCIETY

1868-69 E. Williams, MD
1870-73 H.D. Noyes, MD
1874-76 D.B.St.John Roosa" MD
'1877-78 C.J. Blake, MD
1879-80 A.H. Buok, MD
l88l-83 J.O. Green, MD
l8M-85 C.H. Bumett, MD
1886-89 J.S. Prout MD
1890 O.D. Pomeroy, MD
l89l-94 Gorham Bacon, MD
1895-99 Arthur Mathewson, MD
1900-02 H.G. Miller, MD
1903-05 B. Alex Randall, MD
1906-07 Emil Gruening, MD
1908 C.J. Kipp, MD
1909-10 Frederick L. Jack MD
l9ll-12 Edward B. Dench, MD
l9l3-14 J.F.McKemon,MD
l9l5-16 C.W. Richardson, MD
l9l7 C.R. Holes, MD
l9l8 Norval H. Pierce, MD
l9l9 Ewing W. Day, MD
1920 Robert Lewis, MD
l92l W.P. Eagleton, MD
1922 H.S. Birket, MD
1923 G. Shambaugh, Sr., MD
1924 John B. Rae, MD
1925 E.A. Crockett MD
1926 Thomas J. Hanis, MD
1927 Arthur B. Duel, MD
1928 M.A. Goldstein, MD
1929 J.G. Wilson, MD
1930 S. Ivlac C. Smitll MD
1931 D.H. Waler, MD
1932 L.W. Dean, MD
1933 G.l. Tobey, Jr., MD
1934 John R. Page, MD
1935 Samuel J. Crowe, MD
1936 F.R. Packard, MD
1937 E.P. Fowler, MD
1938 Harris P. Mosher, MD
1939 Isidore Friesner, MD
1940 Horace Newhart, MD
1941 George M. Coates, MD
1942 L. M. Seydell, MD
194344 W.C. Bowers, MD
194546 Gordon Berry, MD
1947 William E. Grove, MD
1948 B. J. McMahon, MD
1949 Marvin F. Jones, MD
1950 Philip E. Meltzer, MD
l95l Kenneth M. Day, MD
1952 Gordon D. Hoople, MD
1953 A.C. Furstenberg MD
1954 Frederick T. Hill, MD
1955 D.E.S. Wishart, MD
1956 William.J McNally, MD
1957 John R. Lindsay, MD
1958 Dean M. Lierle, MD
1959 Moses H. Lurie, MD
1960 Robert C. Martin, MD
196l Henry L. Williams, MD
1962 Lawrence R. Boies, MD
1963 Joseph A. Sutlivan, MD
196r'. Theodore E. Walsh MD

t965 Harry Rosenwasser. MD
1966 Howard P. House. MD
1967 James A. Moore, MD
1968 G. Shambaugh, Jr., MD
1969 Frank D. Lathrop, MD
1970 Francis L. Lederer, MD
l97l John E. Bordley, MD
1972 Walter P. Worlq MD
1973 Ben H. Senturia MD
1974 Wesley H. Bradley, MD
1975 Lrster A. Brown, MD
1976 Victor Goodhill, MD
1977 Harold Schuknecht, MD
1978 Clair M. Kos, MD
1979 G. Dekle Taylor, MD
1980 Eugene Derlacki, MD
l98l Richard J. Bellucci, MD
1982 J. Brown Farrior, MD
1983 Jack V. Hough, MD
l9E4 Cary N. Moon, Jr., MD
1985 Francis A. Sooy, MD
1986 Brian F. McCabe, MD
1987 Harold G. Tabb, MD
1988 Rihard R. Gacek, MD
1989 D. hane Cody, MD
1990 H.A. Ted Bailey, Jr., MD'
l99l William F. House, MD
1992 Mihael Glasscock, III, MD
1993 Mansfield F.W. Smith, MD
1994 Robert I. Kohut, MD
1995 Robert A. Jahndoerfler, MD
1996 Derald E. Brackmann, MD
1997 Joseph C. Farmer. Jr., MD
1998 Charles M. Luetje, MD
1999 GregoryJ. MaE, MD
2000 C. Gary Jackson, MD
2001 A. JuliannaGuly4 MD
2002 Richard A. Chole, MD PhD
2003 Horst R. Konrad" MD
20M Jeftey P. Hanis, MD, PhD
2005 Sam E. Kinney, MD
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PAST SECRETARY.TREASURERS OF AMERICAN OTOLOGICAL
SOCIETY

I 868-l 870
I 870-1 879
1879-1898
1898-1907
t907-t912
t9l2-t917
t9t7-1919
t9t9-1925
t925-1927
1927-1940
1940-1945
1945-1950
1950-1955
1955-1960
1960-195s
1965-t972
1972-t977
1977-1982
1982-t987
1987-1992
1992-1997
1997-2002
2002-

C. E. Ryder, MD
J. O. Green, MD
J. J. B. Vermyne, MD
Frederick L. Jac( MD
James F. McKemon, MD
John B. Rae, MD
George E. Shambaugh, MD
Thomas J. Harris, MD
D. Harold Walker, MD
Thomas J. Harris, MD
lsidore S. Friesner, MD
Gordon D. Hoople, MD
John R. Lindsay, MD
Lawrenc€ R. Boies, MD
James A. Moore, MD
Wesley H. Bradley, MD
G. Dekle Taylor, MD
CaryN. Moon, Jr., MD
D. Thane Cody, MD
Robert I. Kohut MD
Gregory J. Matz, MD
Horst R. Konrad" MD
Clough Shelton, MD
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ACTTVE MEMBERS

Ronald G. Amedee, MD (1995)
New Orleans, LA

Patrick J. Antonelli, MD (2001)
Gainesville, FL

Edward Applebaum, MD (1985)
Chicago, lL

Mosies A. A.iagq MD (2002)
Pittsburgh, PA

H. Alexander Arts, MD (2001)

Ann Arbor, MI

Thomas J. Balkany, MD (1991)

Miami. FL

David M. Bam, MD (1997)

Scottsdale, AZ

Loren J. Bartels, MD (1992)
'Tampa FL

Charles W. Beatty, MD (1995)

Rochester, MN

F. Owen Blaclq MD (1983)
Portland, OR

Brian Blakley, MD (1996)
Canada

Derald E. Brackmann, MD (1979)

Los Angeles, CA

Hilary A. Brodie, MD, PhD (2001)
Davis, CA

Patrick Brookhouser, MD (1988)
Omaha NE

Craig A. Buchman, MD (2005)

Chapel Hill, NC

Rinaldo F. Canalis, MD (1991)
Santa Monica, CA

Stephen P. Cass, MD (2000)

Denver, CO

Margaretha L. Casselbrant, MD (2001)
Pittsburgh, PA

Sujana S. Chandrasekhar, MD (2004)
New York, NY

Richard A. Chole, MD, PhD (1984)

St. Louis, MO

Noel L. Cohen, MD (1985)
New York, NY

Newton J. Coker, MD (1991)

Houston, TX
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Roberto A. Cueva MD (2005)

San Diego, CA

C. Phillip Daspit, MD (1995)
Phoenix, AZ

Antonio DelaCruz, MD (1991)
Los Angeles, CA

M. Jennifer Derebery, MD (2002)

Los Angeles, CA

John R.E. Dickins, MD (1991)
Little Rock, AR

John L. Domhoffer, MD (2004)
Little Rock, AR

Karen Jo Doyle, MD, PhD (2002)
Sacramento, CA

Larry G. Duckert, MD (1988)
Seattle, WA

Thomas L. Eby, MD (1995)
Birmingham, AL

John R. Emmetl MD (1990)
Memphis, TN

John M. Epley, MD (2001)
Portland, OR

George W. Facer, MD (1994)
Bonita Springs, FL

Joseph C. Farmer, Jr., MD (1984)
Durham, NC

Jay B. Farrior, III, MD (1990)
Tamp4 FL

Joseph G. Feghali, MD, FACS (2002)
Bronx, NY

Howard W. Francis, MD (2003)
Baltimore, MD

Rick Friedman, MD, PhD (2001)
Los Angeles, CA

Michael H. Fritsch, MD (2003)
Indianapolis, N

Bruce J. Gantz, MD (1987)
IowaCity, IA

Joel A. Coebel, MD (1995)
St. Louis, MO

Robert A. Goldenberg MD (1989)
Centerville, OH

Richard L. Goode, MD (1990)
Stanford, CA

Marcos V. Coycoole4 MD, PhD (1992)
Santiago, CHILE
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Locust Crovg VA

Thomas J. Haberkamp, MD (1997)
Chicago, lL

Paul E. Hammerschlag, MD (2001)
New York, NY

Lee A. Harker, MD (1987)
Omahq NE

Jeftey P. Harris, MD, PhD (1988)
San Diego, CA

Barry E. Hinch, MD (1996)
Pittsburgh, PA

Michael E. Hoffer, MD (2003)
San Diego, CA

Ronald A. Hoffinan, MD (1992)
New York, NY

Karl L. Hom, MD (2001)
Albuquerque, NM

John W. House, MD (1984)
Los Angeles, CA

Gordon B. Hughes, MD (19E7)
Cleveland, OH

Robert K. Jackler, MD (1992)
Stanford, CA

Carol A. Jactson, MD (1994)
Newport Beach, CA

C. Gary Jackson, MD (1990)
Nashville, TN

Anthony Jahn, MD (1992)
Roseland, NJ

Herman A. Jenkins, MD (19E7)
Denver, CO

Glenn D. Johnson, MD (2001)
Lebanon, NH

Timothy K. Jung MD (1990)
Riverside, CA

Barry P. Kimberley, MD (2001)
Minneapolis, MN

Sam E. Kinney, MD (1981)
Moreland Hills, OH

Richard D. Kopke, MD (2005)
OklahomaCity, OK

Arvind Kumar, MD (1993)
Hinsdale, IL

Anil K. Lalwani, MD (1999)
New York, NY

Paul R. Lambe4 MD (1995)
Charleston, SC 69



K. J. Lee, MD (1997)

New Haven, CT

John P. lponetti, MD (1995)

Mayrrood, IL

S. George Lesinski, MD (1993)
Cincinnati, OH

Samuel C. Levine, MD (1999)

Minneapolis, MN

Christopher J. Linstrom, MD (2003)
New York, NY

Charles M. Luede, MD (l99l)
Kansas City, MO

Charles A. Mangham, Jr., MD (1987)
Seattle, WA

Robert H. Mathog, MD (1985)
Deuoit, MI

Douglas E. Mattox, MD (1992)
Atlanta GA

Thomas J. McDonald, MD (1987)

Rochester, MN

John T. McElveen, Jr., MD (1997)
Raleigh, NC

Michael McGe.e, MD (2002)
Oklahoma City, OK

Michael J. McKennq MD (1999)

Boston, MA

Saumil N. Merchant, MD (2000)
Boston, MA

Lloyd B. Minor, MD (2001)

Baltimore, MD

Richard T. Miyamoto, MD (1987)

Indianapolis, IN

William H. Moretz, Jr., MD (lD9)
August4 GA

Edwin M. Monsell, MD, PhD (195)
Southfield, MI

Gary F. Moore, MD (2003)
Omaha" NE

Terrence P. Murphy, MD (2002)

Atlantq GA

Joseph B. Nadol, Jr., MD (1988)
Boston, MA

Julian M. Ne&elski, MD (1987)
M4N3M5, CANADA

J. Gail Neely, MD (1985)

St. Louis, MO
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John K. Niparko, MD (1995)
Baltimore, MD

James E. Olsson, MD (1993)
San Antonio, TX

Dennis G Pappas, Jr., MD (20M)
Birmingham, AL

Blake C. Papsin, MD (2005)
Toronto, Ontario, CANADA

Simon C. Parisier, MD (1982)
New York. NY

Lome S. Pames, MD (2000)
London, Ontario, CANADA

Steven M. Pames, MD (2002)
Albany, NY

Myles L. Pensak, MD (1992)
Cincinnati, OH

Harold C. Pillsbury, MD (1988)
Chapel Hill, NC

Dennis S. Poe, MD (1995)
Boston, MA

C. Mark Pyle, MD (2003)
Madison, WI

Steven D. Rauch, MD (20M)
Watertown. MA

J. Thomas Roland, Jr., MD (2005)
New York, NY

Peter S. Roland, MD (1992)
Dallas, TX

Seth Rosenberg, MD (2001)
Sarasota FL

Richard M. Rosenfeld, MD, MPH (2004)
Brooklyn, NY

Allan M. Rubin. MD, PhD (1997)
Sylvania OH

Jay T. Rubinstein, MD, PhD (2002)
Seattle, WA

Michael J. Ruckenstein, MD (2003)
Philadelphia PA

Leonard P. Rybak, MD (1989)
Springfield, IL

Claren6e T. Sasaki, MD (1992)
New Haven, CT

Amold G. Schuring, MD (1990)
Wanen, OH

Mitchell K. Schwaber, MD (1993)
Nashville, TN

7t



Michael D. Seidman, MD (2001)

West Bloomfield, MI

Samuel H. Selesnick MD (1999)
New York, NY

Clough Shelton, MD (1995)

Salt Lake City, UT

Herbert Silverstein, MD (1973)
Sarasota FL

George T. Singleton, MD (1972)

Gainesville, FL

Aristides Sismanis, MD (1993)

Richmond, VA

Peter G. Smith, MD (1988)
St. Louis, MO

Eric E. Smouhq MD (2004)

Stony Brook, NY

Gershon Jerry Spector, MD (1979)
St. Louis, MO

Steven A. Telian, MD (1997)
Ann Arbor, MI

Fred F. Telischi, MD (2002)

Miami, FL

Norman Wendell Todd, Jr., MD (1996)
Atlanta GA

Debara L. Tucci, MD (2000)
Durham, NC

Jeftey T. Vrabec, MD (2004)

Houston, TX

P. Ashley Wackym, MD (1997)
Milwaukee, WI

Jack J. Wazen, MD (1993)

Sarasota FL

Peter C. Weber, MD (2002)

Cleveland, OH

D. Bradley Welling MD, PhD (1998)
Columbus, OH

Stephen J. Wetrnore, MD (2001)

Morgantown, WV

Richard J. Wiet, MD (1987)
Hinsdale, IL

David F. Wilson, MD (192)
Portland, OR
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SENIOR MEMBERS

Kedar Adour, MD (1999 (1988))

San Francisco, CA

Professor P. W. Alberti, MD (2004 (1982))
Toronto, Ontario, Canada

Bobby R. Alford, MD (lD7 (1970))

Houston, TX

Bwerly Armstrong, MD (1988 (1960))
Charlotte, NC

H.A. Ted Bailey, Jr., MD (1994 (1969))

Little Rock, AR

Charles D. Bluestone, MD (2005 (1977)
Piftsburgh, PA

Roger Boles, MD (1999 (1982))
Woodside, CA

Wesley H. Bradley, MD (1988 (1961))

Glenmont, NY

SeymourJ. Brockman, MD (1988 (1964))
Beverly Hills, CA

Richard A. Buckingham, MD (1994 (1969))

Wilmette, IL

Robert W. Cantrell, MD (2000 (1979)

Charlottesville, VA

Francis I. Catlin, MD (1996 (1975)
Houston, TX'

J. Ryan Chandler, MD (1994 (1973))

Miami, FL

Jack D. Clemis, MD (2004 (1976))
Wilmette, IL

D. Thane Cody, MD (1992 (1969))

Jacksonville, FL

James M. Cole, MD (1990 (1966)
Danville, PA

Wesley E. Compere, MD (1989 (1968))
LeMesa CA

James A. Crabhee, MD (1995 (1972))

San Marino, CA

Vijay S. Dayal, MD (2001 (1975))
Chicago, IL

Robert A. Dobie. MD (2005 (19E5))

Sacramento, CA

James A. Donaldson, MD (1994 (1974)
Richmond, WA

Patrick J. Doyle, MD (1996 (1987)
Vancouver, BC

Joseph C. Druss, MD (1971 (1939))

New York, NY
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AmdtJ. Duvall lll, MD (1993 (197t))
Minneapolis, MN

Abraham Eviarar, MD (1999 (1981))
Scarsdale, NY

John M. Fredrickson, MD (2002 (1978))
Albuquerque, NM

Richard R. Cacek, MD (1998 (1969))
Worcester, MA

L. Gale Cardner, Jr., MD (2004 (1983))
Memphis, TN

George A. Gates. MD (2005 (1987))
Seattle, WA

Michael Glasscock III, MD (1997 (1973)
Dripping Springs, TX

Malcolm D. Graham, MD (2001 (1979))
Atlanta GA

lrwin Harris, MD (1993 (1970))
Los Angeles, CA

Wiley H. Harrison, MD (1993 (1973))

Cecil W.J. Hart, MD (2001 (1992))
Palm Springs, CA

David A. Hilding, MD (1990 (1972))
Salt Lake City, UT

Jerome Hilger, MD (1975 (1951))
St. Paul, MN

Albert Hohmann, MD (1990 (1970))
New Brighton, MN

Jack V.D. Hough, MD (1990 (1960))
Oklahoma City, OK

William F. House. MD (1995 (1964))
Auror4 OR

Robert A. Jahrsdoerfer, MD (2001 (1982))
Afton, VA

Arthur L. Juers, MD (1972 (1952\\

Donald B. Kamerer, MD (2004 (1988))
Pittsburgh, PA

Athanasios Katsarkas, MD (2004 (1991))
Montreal, Qc, CANADA

Robe( l. Kohut, MD (1998 (1976))
Woodleaf, NC

Fred H. Linthicum, Jr., MD (1991 (1967)
Los Angeles, CA

William H. Lippy, MD (1999 (1988))
Wanen, OH

Ward B. Litton. MD (1995 (1969))
Bonita Springs, FL
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H. Edward Maddox III, MD (1996 (1970))
Houston, TX

Richard E. Marcus, MD (1987 (1975)
Winnetka IL

Gregory J. MafzNlD Q002 (1979))
Chicago, IL

Brian F. McCabe, MD (1997 (1965))
lowaCity, IA

William L. Meyerhofi MD (2002 (t981)
Dallas, TX

Eugene N. Myers, MD (194 (1974))
Pittsburgh, PA

George T. Nager, MD (1994 (1968))
Baltimore, MD

Michael M. Paparella, MD (2000 (1968)
Minneapolis, MN

Dennis Pappas, MD (2005 (1985))
Birmingham, AL

James J. Pappas, MD (2002 (1983))
Little Rock, AR

Claude L. Pennington, MD (1993 (1973))
Macon, GA

Shokri Radpour, MD (1998 (1989))
Noblesville, IN

J. H. Thomis Rambo, MD (1933 (1958))
New York, NY

Frank N. Ritter, MD (1993 (1972\)
Annfubor, MI

Mendell Robinson, MD (l99l (1969)
Rehoboth, MA

Max L. Ronis, MD (19E7 (1972\)
Philadelphia PA

Robert J. Ruben, MD (1996 (1974))
Bronx, NY

Wallace Rubin, MD (1992 (1967))
Metairie, LA

Richard L. Ruggles, MD (1993 (1967))
Cleveland. OH

Joseph Satalofi MD (1994 (1960))
Philadelphia PA

William H. Saunders, MD (1996 (1972))
Columbus, OH

John J. Shea, Jr., MD (199E (1967))
Memphis, TN

James L. Sheehy, MD (1994 (1965)
Los Angeles, CA

J. Brydon Smith, MD (1980 (1958))
Willowdale ON M2L 284, CANADA 75



Mansfield F.w. smith, MD (2000 (1973))

Davis, CA

James B. Snow, Jr., MD (1993 (1973)
West Grove, PA

Malcom H. Stroud, MD (1990 (1967))

Dallas, TX

G. Dekle Taylor, MD (1985 (1965))

Jacksonville, FL

Paul H. Ward, MD (1994 (1972))

Los Angeles, CA

Roger E. Wehrs, MD (1996 (1975)
Tulsa OK

Robert J. Wolfson, MD (1994 (1971))

Philadelphia PA

Eiji Yanagisaw4 MD (2003 (1996))

New Haven, CT

ASSOCIATE MEMBERS

Joe C. Adams, PhD (2001)

Boston, MA

Richard A. Altschuler, PhD (1992)

Ann Arbor, MI

James F. Battey, Jr., MD, PhD (2001)
Bethesda, MD

Ricardo F. Bento, MD, PhD (2004)

Sao Paulo, BRAZIL

Karen I. Berliner, PhD (1995)
Marina del Rey, CA

BarbaraA. Bohne, PhD (1979)

St. Louis, MO

Robert A. Butler, PhD (1978)

Chicago, IL

Alfio Ferlito, MD (2004)
33100 Udine, ITALY

Mohamed A. Hamid, MD, PhD (1992)

Cleveland, OH

Maureen T. Hannley, PhD (1992)
Durham, NC

Joseph E. Hawkins, Jr., PhD (1972)

Ann fubor, Ml

Raul Hinojosa MD (1989)
Chicago, IL

Vincente Honrubia, MD (1972)
Los Angeles, CA

Makoto lgarashi, MD (1973)

Tokyo 102, JAPAN
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Salvatore J. Iurato, MD (1994)
Bari, ITALY

Pawel J. JasFeboff, PhD (1997)
Ellicott, MD

Walter H. Johnson, PhD (1960)
Toronto ONT M4G 3E2, CANADA

Lars-Goran Johnsson, MD (1979)
FINLAND

Steven K. Juhn, MD (1980)
Minneapolis, MN

Nelson Y.S. Kiang PhD (1969)
Boston, MA

Paul R. Kileny, PhD (1994)
Ann fubor, MI

Robert S. Kimur4 PhD (197E)
Weston, MA

Merle Lawrence, PhD (1959)
Vero Beach, FL

David J. Lim, MD (1973)
Los Angeles, CA

Brenda Lonsbury-Martin, PhD (1997)
Rockville, MD

Michael Merzenich, PhD (19E6)
San Francisco, CA

Josef M. Miller, PhD (1979)
Annfuboc MI

Tetsuo Morizono, MD DMS (1985)
Fukuoka City, JAPAN

William D. Neff, PhD (1978)
Monis, IL

Carlos A. Oliveira, MD, PhD (2004)
Brasllia-DF 7 I 650-245, Brasil

Daniel J. Orchih PhD (1996)
Memphis, TN

John J. Rosowski, PhD (2003)
Boston, MA

Edwin W Rubel, PhD (1986)
Seaftle, WA

Jai H. Ryu, PhD (1989)
Winston-Salem, NC

Isamu Sando, MD (1975)
Pittsburgh, PA

Jochen Schac! PhD (1992)
Ann Arbor, MI

Neil T. Shepard, PhD (2004)
Lincoln, NE
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S. Richard Silverman, PhD (1950)

Utica, NY

Jack McLean Snyder, PhD (192)
San Francisco, CA

Ruediger Thalmann, MD (1971)

St. Louis, MO

Galdino Valvassori, MD (1970)

Wilmette, lL

Thomas R. Van De Water, PhD (1987)

Miami, FL

Jack A. Vemon, PhD (1974)

Charles G. Wright, PhD (1999)
Dallas, TX

Sabina Regina Wullstein, MD (1999)
D- 97 07 4, Wurzburg GERMANY

Joseph J. Zwislocki, ScD (1984)

Syracuse, NY

EMERITUS MEMBERS

Warren Y. Adkins, MD (2001 (1987D

Mt. Pleasanl SC

Sean R. Althaus, MD (20M (1987))

Georgetwon, TX

B. Hill Britton, MD (2000 (1978))

Oklahoma City, OK

Donald W. Goin, MD (1994 (1987)

Robert J. Keim, MD (1997 (1987))

Oklahoma City, OK

Horst R. Konrad, MD (2005 (1991))
Springfield, lL

Roger C. Lindeman, MD (2001 (1987))

Mercer lsland, WA

Anthony J. Maniglia" MD (1999 (1989))
Cleveland, OH

Ralph A. Nelson, MD (20M (1995))

Manchester, WA

James L. Parkin, MD (1997 (1986))

Surrey, England, KTI l-2DX

Leonard R. Proctor, MD (1997 (1989)
Lutherville. MD
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COR"R.ESPONDING MEMBERS

Soontom Antarasen4 MD (1997)

Bangkok 10400, THAILAND

Marcus D. Atlas, MBBS, FRACS (2005)
Nedlands. WESTERN AUSTRALIA

Daniel J. Bagger-Sjoback, MD (1995)
Stockholm Sl04 l, SWEDEN

Sandra G. Desa So,,za, MBMS (2003)

Chowpatty, Mumbai 400007, INDIA

Vicente G. Diamante, MD (2000)
ARCENTINA

Paul A. Fagan, MD, FRACS (1997)
AUSTRALIA

Bemard Gil Fraysse, MD (1999)
FRANCE

Johannes J. Grote, MD, PhD (2002)
2300 R.C. triden, THE NETHERLANDS

Chong-Sun Kim, MD (1998)
Seoul I 10-744, KOREA

Takeshi Kubo, MD (2000)
Osaka, JAPAN

Thomas E. Linder, MD (2001)
SWITZERLAND

WolfJ. Mann, MD (1996)
55101 Mairia GERMANY

Mr. David A. Moffat, MA FRCS (1996)
Cambridge CB2 2@, ENCLAND

Lars Odkvist MD, PhD (1999)

Linkoping, SWEDEN

Professor Ilmari Pyykko, (1997)
S-l71 76 Stockholm, SWEDEN

Helge Rask-Andersen, MD, PhD (1996)
Uppsala SWEDEN

Gabor Repassy, MD, PhD (2005)
l0E3 Budapes! HUNGARY

Olivier Sterkers, MD, PhD (2003)
75016 Paris. FRANCE

Haruo Takahashi, MD (2005)
Nagasaki, 852-8501, JAPAN

Jens Thomsen, MD (1996)
Hellerup,2900, DENMARK

Thomas P.U. Wustrow, MD (2000)
D-80333 Munchen, CERMANY
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HONORARY MEMBERS

Pedro Albemaz (1993)
Miami, FL

AzizBelal, MD (1993)
Alexandria. EGYPT

Edgar L. Chiossone, MD (1993)

Caracas 1060-A, VENEZUELA

Graeme M. Clark, PhD (2002)
Victoria- AUSTRALIA

Ugo Fisch, MD (1985)
CH-8703 Erlenbach, SWITZERLAND

Jerome C. Goldstein. MD (1992)
Lake Worth, FL

William E. Hitselberger, MD (1997)
Los Angeles, CA

L.B.W. Jongkees, (1968)
52 IO7I. THE NETHERLANDS

YasuyaNomura" (1992)
Tokyo 142, JAPAN

Michel Portmann, (1983)
Bordeaux 33000. FRANCE

Deceased Since 2005 Meeting

Richard Bellucci, MD
Active Member 1958; Senior Member 1990
Date of Death l2D2D005

J. Booth, MD
Conesponding Member 1995
Date of Death 7/22D005

Andrew Morrison
Honorary Member 1985

Catherine Smith, PhD
Associate Member 1962
Date of Death 9127/2005
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