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A Personal History of Stapedectomy
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“There is nothing new under the sun.” Ecclesiastes 1:9

The first attempts to mobilize and remove the stapes to
improve hearing in the last quarter of the 19th century
failed because these operations were ahead of their time.
The conditions were not right for such delicate micro-
surgery. After many attempts, mostly failures, and some
serious complications and deaths, in 1900, these opera-
tions were condemned by Adam Politzer (1) and
Friedrich Siebenmann (2) and were no longer performed.
The first otologist to mobilize and remove the stapes,
Professor Johannes Kessel of Jena (3), was censored for
unscrupulousness. Embittered and discouraged, he re-
tired from research and practice (4).

The fenestration era, from 1910-1960, saw the intro-
duction and refinement of a difficult and unsatisfactory op-
eration, advanced by a technical master, Julius Lempert of
New York City, and his pupils, George Shambaugh, Jr., of
Chicago and Howard House of Los Angeles. However,
even before the second stapedectomy era began, the fenes-
tration operation had begun to lose its appeal.

The second stapes surgery era, from 1952-present, be-
gan with the accidental and originally unrecognized mo-
bilization of the stapes by Samuel Rosen. Others began to
mobilize the stapes, cut across the footplate and anterior
crus (5), and performed other procedures, again with lim-
ited success. In 1956, I resurrected the stapedectomy op-
eration (6) and made it safe and successful by covering
the oval window with a living membrane and recon-
structing the sound-conducting mechanism of the middle
ear with a biocompatible Teflon (Du Pont Pharmaceuti-
cals, Wilmington, DE) implant prosthesis.

Most important of all, no matter how effective the
stapedectomy operation is, the hearing of a patient with
otosclerosis is a wasting asset, deteriorating more rapidly
than in patients without otosclerosis. As sensorineural
hearing loss begins, over time, some patients with an ini-
tially successful stapedectomy operation lose hearing and
need to wear a hearing aid.

Address correspondence and reprint requests to Dr. John J. Shea, Jr.,
Shea Clinic, 6133 Poplar Pike, Memphis, TN 38119, U.S.A.

S2

The great number of stapedectomy operations being
done began to decline about 1964, so that now primary
stapedectomy rarely is performed. Evidence is increasing
that the stimulus to the otosclerosis focus in the human
temporal bone is the measles virus, which only infects
humans and a few higher primates. With the near-univer-
sal vaccination of children against measles in developed
countries, this should greatly reduce hearing loss from
otosclerosis in the future.

THE FIRST STAPES SURGERY ERA (1876-1900)

To appreciate how this first stapes surgery era could
have come before its time, you must realize the limited
and confused knowledge these pioneers had of the phys-
iology and pathology of the ear. There was no accurate
way to measure hearing loss or to examine the ear ade-
quately before, during, and after operation. The diseases
of the ear, especially chronic otitis media, suppurative
and nonsuppurative, and otosclerosis, were not well un-
derstood. X-rays had not been discovered. Otology was a
specialty of medicine that attracted charlatans (7).

There were advances in knowledge, but not everyone,
like those in the second stapes surgery era, acted with full
awareness of these advances. In 1703, the great Italian
physician anatomist, Antonio Maria Valsalva (8) of
Bologna, after discovering stapes fixation in a patient
with a progressive hearing loss, defined this cause of
hearing loss (probably otosclerosis) as “dry catarrh of the
middle ear.” Beginning in the 1850s, the great German
pathologist Rudolph Virchow (9) introduced cellular
pathology and encouraged the microscopic examination
of disease. In 1853, Joseph Toynbee (10) of London, who
dissected 1,659 temporal bones, described ankylosis of
the stapes footplate in 39 patients, most of whom were
hard of hearing. In 1861, Prosper Meniere (11), in Paris,
presented the case report of a young woman with attacks
of vertigo and fullness, tinnitus, and hearing loss. After
her death, he observed changes in her membranous
labyrinth he correctly believed to be the cause of her ill-
ness, to which disease his name is forever attached. In
1868, Hermann Ludwig von Helmholtz (12) of Berlin,
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one of the greatest scientists of the 19th century, described
the function of the eardrum and ossicles in the amplifica-
tion of sound and its transmission to the inner ear fluids.
In 1893, Adam Politzer (13), Professor of Otology at the
Ear Clinic of the University of Vienna, described the clin-
ical picture and gross and microscopic pathology of oto-
sclerosis, clarifying that it was a “dystrophy of the tem-
poral bone” and not caused by infection or “dry catarrh”
of the middle ear as was commonly believed at the time.
These observations were quickly confirmed by Bezold
and Siebenmann (14). Anton von Troltsch (15) first used
the name “otosclerosis” to describe the hearing loss asso-
ciated with fixation of the stapes, but Siebenmann (16)
correctly called it “otospongiosis” in the German litera-
ture. Despite this large and growing body of knowledge,
because of the lack of accurate testing of hearing, the im-
provement in hearing claimed by some patients clearly
was exaggerated. When the drum was incised and middle
ear fluid removed by Astley Cooper (17) in 1801 and
when the drum, incus, and malleus were removed, the
hearing improvement claimed by some of these patients
confused these pioneers as to the necessity of these parts
of the middle ear and the value of the operations they
were performing. The knowledge of ear disease of these
pioneers largely was from surgical experimentation and
clinical observation, unconfirmed by histologic examina-
tion or laboratory tests.

One of the first otologists to use animal experimenta-
tion to gain information to guide treatment was the dom-
inant figure of this first era, Professor Johannes Kessel of
Jena (Fig. 1). He suspected, like many of his time, that
the conductive hearing loss of dry and suppurative otitis
media was caused by increased pressure in the inner ear
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FIG. 1. Photograph of Professor Johannes Kessel of Jena.

fluids. To test this theory, he removed the columella
(stapes) from two pigeons, in which clear fluid continued
to be drained from the ears for 8 days, until a membrane
formed to seal the oval window and the drainage stopped.
He did observe that while their ears were draining peri-
lymph, neither pigeon lost hearing or balance, and from
these experiments, he concluded the stapes could be re-
moved without harm in humans to improve the hearing of
patients with various causes of conductive hearing loss
(18). In 1876, Kessel mobilized the stapes in a young
woman with inactive chronic suppurative otitis media
with no drum, malleus, and incus. There was some im-
mediate hearing gain. Subsequently, Kessel removed the
stapes in humans, with, according to him, “some im-
provement in hearing and no serious complications.”(3).

Europe, at the time before the turn of the century, was
a relatively small harmonious medical community, and
news of such an advance spread quickly. Adam Politzer
had a series of temporal bone sections in a display to
show the histologic and gross appearance of otosclerosis,
which he brought to the Centennial Celebration of the
Declaration of Independence in Philadelphia in 1876, as
well as to Washington, DC; Boston; New York City; and
other large cities in Europe (19).

The first mobilization of the stapes and stapedectomy
operations by Kessel in 1876 was soon followed by
Camille Miot in France, who, in a series of 5 publica-
tions, reported 200 mobilizations of the stapes operations
and contributed greatly to the technique of operation,
with strict antiseptics according to the newly explained
principles of Lister (20). Later reports came from Her-
mann Schwartze (21) in Germany in 1885, August Lucae
(22) in Germany in 1885, Emile Boucheron (23) in
France in 1888, Claude Pottier (24) in France in 1889,
and Giuseppe Feraci (25) in Italy in 1899.

It was at this time that the otologists in the two Ameri-
can schools of otology, New York City and Boston, began
to perform these operations and provide reports. Samuel
Sexton (26), at the Manhattan Ear, Nose and Throat Hos-
pital in New York City, reported his results in 1889 on re-
moval of the incus, malleus, and stapes for otosclerosis
and nonsuppurative otitis media to the Section of Otology
of the British Medical Society meeting, Leeds, England.
He was the author of the major textbook of otology in
English at the time, The Ear and Its Diseases, in which
mobilization of the stapes and stapedectomy occupied
only two pages (27). H. A. Alderton (28) of Brooklyn,
New York, in 1898 reported the lack of hearing gain in a
young girl in whom he performed stapes footplate trephi-
nation after failure to mobilize or remove the stapes. This
was a last desperate attempt to make stapes surgery work,
exactly what Rosen (29) did at the beginning of the sec-
ond stapes surgery era in 210 patients to try to make mo-
bilization of the stapes more successful. These trephining
of the footplate operations, leaving the oval window open,
draining perilymph into the middle ear, offering no re-
ported loss of hearing and balance and no serious compli-
cation, are only part of the reason I so vigorously oppose
the myth of spontaneous perilymph fistula (30).
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The Boston story begins with Clarence John Blake,
MD, 1843-1919, Harvard College and Harvard Medical
School graduate, who trained in Vienna under the great
Adam Politzer from 1865-1868. He returned to Boston
to begin the practice of otology and was appointed Aural
Surgeon on the Staff of the newly opened Massachusetts
Charitable Eye and Ear Infirmary, November 1, 1870. He
rose to be Chief of the Aural Service, and on May 25,
1888, Blake was appointed Professor of Otology and
Head of the Department of Otology at Harvard Medical
School, in which capacity he served until 1915. In addi-
tion to his pioneering work in mobilization of stapes and
stapedectomy and his support and encouragement of
Frederick L. Jack, Blake worked with Alexander Graham
Bell, making recordings of the human voice, especially
the vowels, the work of which was used by Bell to help
assert his claim for patents for invention of the telephone.

The next player in this story is Frederick Lafayette
Jack, MD, 1861-1951 (Fig. 2), also a Harvard College
and Harvard Medical School graduate, a very proper
Bostonian who was appointed Aural Extern, November
6, 1883, unti] December 1, 1887, at which time he be-
came Assistant Aural Surgeon, then Aural Surgeon in
1896, and Chief of Aural Service from 1912-1918. In
1888 at the age of 27, he took a leave of absence and
studied in Vienna and other European centers for 6
months. He remained on the consulting staff until his
death at age 90 in 1951. When Clarence Blake became
Chief of the Aural Clinic of the Massachusetts Charitable
Eye and Ear Infirmary for the spring term of 1888, it was
his intention to “avail himself of the clinical material af-
forded by the Aural Clinic” to perform stapedectomy,
“but for the temporary loss of the use of his right hand
because of an accident,” these operations were performed
by his Assistant Aural Surgeon, Frederick L. Jack, MD.
Jack performed the stapedectomy operations according
to the technique of Kessel, and these and some similar
operations he performed were reported by Blake (31) to
the American Otological Society in 1892. At the same
meeting, Jack reported on his experience with the
stapedectomy operation in an article entitled, “Remark-
able Improvement in Hearing by Removal of the Stapes”
(32). After this report, Jack (33,34) made subsequent re-
ports in 1893 of 32 patients and in 1894 of 70 patients,
but because of the bad results in patients with otitis me-
dia insiderosa (otosclerosis), he advised those attending
his presentation in 1894 to “mobilize the stapes rather
than remove it.”

Operations on the middle ear for hearing loss or aural
discharge or both generally were performed with the pa-
tient under local anesthesia, achieved by insufflating
10% cocaine solution into the middle ear through a silver
Eustachian tube catheter. The operation was performed
through a hand-held ear speculum, with or without a
hand-held lens for magnification, with a head mirror and
lantern for illumination, because the electric light did not
come into general use until the turn of the century. An in-
verted V incision was made in the drum, posterior to the
malleus, and the bleeding controlled with pledgets of cot-
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FIG. 2. Photograph of Frederick L. Jack, MD.

ton soaked in cocaine solution. The incus was extracted
and the stapes mobilized or extracted as was possible. No
attempt was made to seal the oval window. Strangely
enough, no particular harm came to the patient other than
dizziness for a day or 2. One patient reported by Jack had
profuse drainage of clear fluid from the ear after extrac-
tion of the stapes, probably caused by a large cochlear
aqueduct or internal auditory meatus. Although no men-
tion was made in these presentations about meningitis
and other septic complications of stapedectomy opera-
tions, these certainly must have occurred and accounted,
in part, for the decline in interest in the stapedectomy,
mobilization of stapes, and other operations on the mid-
dle ear for hearing loss before the turn of the century.

However, 10 years after his original report, in 1902,
Jack made a final follow-up report on a patient, a young
girl of 20, from whom he had removed the stapes from
one ear and 2 months later from the other ear, entitled,
“Supplementary Report on a Case of Double Stapedec-
tomy Operated Upon Ten Years Ago™ (35). In this girl,
who probably had chronic adhesive otitis rather than oto-
sclerosis, and after removal of the stapes, the drums be-
came adherent to the margins of the oval window. She
had maintained a good hearing improvement in both ears
10 years later.

Despite all this initial enthusiasm for stapes surgery,
the inevitable happened, meningitis and death, as re-
ported by Politzer (36) in 1899 to the Sixth International
Congress of Otology in London. In 1900, Politzer,
Siebenmann, and other leading otologists summarily de-
nounced stapes surgery for otosclerosis as “useless, often
mutilating, and dangerous.” Siebenmann summed up the
official position, concluding, “The question of surgical
therapy for otosclerosis was interred with great pomp at
the 1894 International Conference in Rome. There is no
reason to revive it.” (37). Support for the new condem-
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nation echoed throughout the otologic community. Even
Ricardo Botey, whose animal studies in 1890 inspired
Jack and others, condemned the operation. In 1900, he
wrote, “Since the lesion (in otosclerosis) is a trophoneu-
rotic one, involving the entire (inner) ear, surgical treat-
ment of this disease is the wrong method. Extraction of
the stapes, in spite of the great hope raised, is a bad op-
eration, its results (in otosclerosis) practically nil.” (38).
The father of stapes surgery, Johannes Kessel, had fallen
into disrepute. In 1900, he was publicly censured for un-
scrupulousness. Embittered and discouraged, he retired
from all scientific work. By 1901, he officially was re-
membered only for the resection of the drum, membrane,
malleus, and incus for suppuration. Stapedectomy had be-
come anathema. Jahn (37), reporting on “Stapes Surgery in
the Nineteenth Century,” wrote, “It remained for the otol-
ogists of another generation, Rosen and Shea, and their
students, to reapply the surgeon’s skills to the stapes.”
While interest in stapes surgery stopped, no more ar-
ticles were published about it, and little mention was
made of it in the textbooks of the time, some surgeons
continued to perform the operation. According to the late
A. C. Furstenberg, Department of Ear, Nose and Throat
of the University of Michigan, “when Norton Canfield
returned to our department from traveling in Germany in
1905, he began to do stapes surgery and continued until
1915.” Doctor Furstenberg began to do mobilization of
the stapes in 1918 and had some good, but more bad, re-
sults with perforation of the drum, infection, and post-
operative vertigo (39). For these reasons, he stopped
performing these operations. I expect many surgeons, all
over the world, did not stop stapes surgery completely in
1900, but over time after many bad results, they did stop,
and operations on the stapes just slowly faded away.

THE FENESTRATION ERA (1910-1960)

The fenestration era began as conditions began to im-
prove for otologic microsurgery. The pathology of oto-
sclerosis was better understood after the article and trav-
eling exhibition of Politzer and those by Siebenmann and
Bezold. Temporal bone pathology laboratories were being
established in otologic centers in the United States and
Europe. The electric audiometer did not appear until the
late 1920s, and hearing testing improved. The various
forms of conductive and sensorineural hearing loss were
being better recognized, and the treatment of each codi-
fied. Most of all, anesthesia, antiseptics, and patient care
were advanced by the establishment of special hospitals
and medical school departments for the training of otolo-
gists and the care of patients with ear disease. Gunnar
Holmgren of Sweden introduced the operating loupe,
Samuel Sexton of New York introduced the electric head
lamp, and Carl-Olof Nylén, working with Holmgren, de-
veloped the binocular operating microscope. And so from
the beginning of this century, otologists turned from at-
tempting to reopen the oval window by mobilizing or re-
moving the stapes to creating another passageway for
sound into the inner ear. In 1897, Passow (40) first postu-

lated that perhaps it would be better to detour around the
obstruction in the oval window rather than to mobilize or
extract the stapes. He reported an operation in which he
used a drill to create a fenestra in the promontory near the
oval window, which he covered with mucous membrane
from the middle ear with temporary improvement in hear-
ing. Floderus (41) in 1899 proposed that the obstruction to
the passage of sound could be bypassed by making an
opening into the bony labyrinth and covering it with a
skin graft. In 1900, Sir Charles Ballance (42} operated on
a patient in whom, during the course of exploring the ear
for deafness and vertigo, he found a fistula in the poste-
rior part of the promontory and adjacent semicircular
canal. He covered this fistula with a skin graft exposed to
the ear canal, and when the wound had healed, he was
pleasantly surprised to find that the patient heard much
better with that ear. Ballance (42) repeated this operation
several times but without success, possibly because the
wound of entry closed, and so the incoming sound waves
could not directly fall on the fistula covered with a thin
layer of skin in the vestibular part of the labyrinth, and the
fistula must have closed. In 1910, Robert Bariany of Vi-
enna and Uppsala (43) created an opening in the posterior
canal in a patient with otosclerosis, with an immediate
hearing gain, but the opening closed, and the hearing gain
was lost. Holmgren (44) reported in 1923 that he acciden-
tally pulverized the stapes footplate in a patient with oto-
sclerosis with temporary hearing gain.

George J. Jenkins, at the X VIIth International Congress
of Medicine in London in 1913, first suggested making an
opening in the bony lateral semicircular canal for the treat-
ment of hearing loss of otosclerosis. He had already made
such an opening for the relief of vertigo, which he named
“fenestration” (45). After opening the lateral canal, Jenkins
left it uncovered, and the postaural incision was closed.
Hearing improvement lasted only a few days. He opened
the lateral canal in another patient, turned a skin flap down
from the ear canal, and then covered all the raw surfaces
with skin grafts, but the hearing gain lasted <2 days. Gun-
nar Holmgren in Stockholm continued this “closed” fenes-
tration of the superior and later the lateral semicircular
canal of Jenkins, but he covered the fenestra with mu-
coperiosteum and closed the postaural incision. In some of
his patients, Holmgren kept the fenestra open, and there
was a permanent hearing improvement (46). In 1924,
Maurice Sourdille visited Holmgren and observed one
closed fenestration operation. He returned to his home in
Nantes, France, and made something reasonable of the
fenestration of the lateral semicircular canal by his three-
stage “tympanolabyrinthopexy” open operation. For the
first time, the opening in the lateral semicircular canal was
exteriorized, by being covered with a flap of ear canal skin,
so the sound could enter the perilymph space directly with-
out the obstruction of the eardrum and bony canal wall.
Despite this improvement, the fenestration operation still
lost the 20- to 25-dB gain added by the drum and ossicu-
lar chain, but this three-stage open operation of Sourdille
was a big improvement over the closed fenestration oper-
ation of Jenkins and Holmgren.
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Sourdille (47) came to New York City in 1937 to pre-
sent his three-stage open fenestration operation to the
Section of Otology of the New York Academy of Medi-
cine where he was well received. Julius Lempert (48),
who had just published his landmark report on the en-
daural approach to the mastoid for chronic otitis media,
heard the lecture with great interest, took copious notes,
and by the next year, 1938, published his one-stage, en-
daural fenestration of the lateral semicircular canal oper-
ation (49). This operation, performed with the electric
drill rather than the hammer and chisel, greatly improved
on the three-stage postaural operation of Sourdille, be-
cause it was all done at once, with less insult to the inner
ear, and offered better hearing results. George E. Sham-
baugh, Jr. (50), the first pupil of Lempert, published his
results with the one-stage fenestration operation, and
soon others came from all over the world to learn from
the “master,” Julius Lempert, and his pupils, George
Shambaugh and Howard House. The results with the
Lempert modification of the fenestration operation were
better, with a lasting hearing gain to the 20- to 25-dB
level in approximately half, in expert hands, and poor re-
sults in the hands of the less expert, who quickly gave up
or lost out to those who were more expert.

I never went to learn the fenestration operation from
Julius Lempert, never fell under his spell as everyone
else who met him did, so I had no emotional attachment
to the fenestration operation or to him. When Rosen res-
urrected mobilization of the stapes, I was free to pursue
this new development and stapedectomy, which the
“loyal disciples” of Lempert were not.

In January 1953, I went to Los Angeles to learn the fen-
estration operation and the practice of otology from Howard
House. One night while practicing the fenestration operation
on cadavers at the morgue of the Los Angeles County Hos-
pital, we read about Rosen’s accidental and unappreciated
mobilization of the stapes (51). One of us would read while
the other dissected. We were both impressed with the po-
tential of such a simple and apparently effective operation.
With this publication, the fenestration era was ending, and
the second stapes surgery era was beginning.

In 1962, after I resurrected the stapedectomy operation
and it gained worldwide acceptance, it was arranged by
my former Chief at the Massachusetts Eye and Ear Infir-
mary, Phillip Meltzer, who worked with Lempert, for me
to come to New York City to meet Lempert. During the
meeting, a quiet supper at the home of Tom Rambo who
worked with Lempert, it was arranged that Lempert was
to ask me to teach him the stapedectomy operation. I sat
next to Lempert, and we talked all evening about every-
thing but otologic surgery. Lempert just could not bring
himself to ask me to spend the week at his Endaural Hos-
pital to teach him the stapedectomy operation, so I went
home to Memphis the next day. Lempert never learned
the stapedectomy operation and lost everything as the
fenestration operation gave way to stapedectomy. He had
been advised by Georg von Békésy, who won a Nobel
Prize in medicine for his discoveries on the transformer
action of the cochlea in hearing, Glen Weaver, and Merle

The American Journal of Otology, Vol. 19, No. 5, 1998

Lawrence that if perilymph was lost during stapedec-
tomy, the hearing would get worse (52). Lempert, the
most original otologic surgeon of his time, wanted to be-
lieve to lose perilymph would damage the hearing and
stapedectomy would not work. I had no such misconcep-
tion. Lempert’s beloved only child, Misha, had died years
before of leukemia at age 11, and his wife Flo, a Radio
City Music Hall Rockette dancer, had died. He ended his
life alone and feeble-minded in a nursing home in 1968,
with his regrets about what had happened to the fenestra-
tion operation. The technical master of the fenestration
era had suffered much the same fate as the father of the
first stapes surgery era, Johannes Kessel.

THE SECOND STAPES SURGERY ERA
(1952-PRESENT)

When I returned to Memphis from Los Angeles after
studying at Howard House, I began to do the fenestration
operation with reasonable success, but I soon realized
even the good results hardly were worth the great effort,
and I began to search for a better and more direct way to
improve hearing in otosclerosis.

To his credit, Rosen was curious and had asked the
right questions. Why did some of the fenestration pa-
tients not get a good hearing gain? Could it be the stapes
was not fixed? To test his theory, Rosen explored the
middle ear in five patients using Lempert’s (53) newly in-
troduced transcanal approach to the middle ear for
promontory sympathectomy. On April 3, 1952, when
Rosen pushed backward on the neck of the stapes to test
whether it was fixed, the stapes came loose, and to his
amazement, the patient began to hear. The patient must
have had a fibrous, not bony, fixation of the stapes, which
occurs in approximately 1% of patients, and for which
even now, mobilization of the stapes is the operation of
choice. Rosen published the results of this study in an ar-
ticle entitled, “Palpation of Stapes for Fixation: Prelimi-
nary Procedure to Determine Fenestration Suitability in
Otosclerosis,” in December 1952 in the Archives of Oto-
laryngology (51) and included this one patient with im-
proved hearing, without realizing the enormous implica-
tions of the hearing gain achieved, along with four others.
However, Rosen, inspired by this one patient with hear-
ing gain after palpation of the stapes, researched the lit-
erature and realized what he had done and quickly began
to do mobilization of the stapes on other patients with
good results. In November 1953, Rosen published a se-
ries of five patients, with improved hearing in each, in the
New York State Journal of Medicine (54) without men-
tioning the previous publications on mobilization of the
stapes and stapedectomy by Kessel, Miot, Boucheron,
Sexton, Blake, and Jack, with which he must have been
familiar by the time of this publication.

Like Lempert, Rosen now was overwhelmed by patients
wanting the new simple and better mobilization of the
stapes operation and otologists anxious to learn how to do
it. In the fall of 1953, T too went to learn from Rosen, and
seeing my interest in the procedure, he suggested I go to
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Vienna to practice the technique of mobilization of the
stapes on the abundant cadaveric material available there.
After an introduction by Franz Altmann, a former member
of the faculty of the Department of Otolaryngology in Vi-
enna in January 1954, I went to study at the First Ear
Clinic, made famous by Adam Politzer, now under Profes-
sor Otto Novotny, who assigned Kurt Burian (Fig. 3) to be
my teacher. There I observed fenestration operations each
day, and, after paying 1 shilling each (16 cents) for fresh
cut temporal bones, I dissected the bones each evening,
practicing the incision, exposure, and mobilization of the
stapes technique. I spent nights and weekends studying in
the medical library, which was damaged during World War
11 but still was able to supply me with all the articles of the
pioneers of the first era of stapes surgery for which I paid
$1 each to be translated into English. The article that in-
terested me the most was the last one by Jack, published in
1902, “Supplementary Report on a Case of Double
Stapedectomy Operated Upon Ten Years Ago” (35) of the
young girl from whom the stapes bones had been removed
from both ears, 2 months apart, for nonsuppurative otitis
media. After the operation, her drums had become adher-
ent to the margins of the oval windows so that sound was
conducted into the inner ear directly. This one case report
made me realize that what was needed to make stapedec-
tomy safe and successful was to do what had happened
spontaneously in this girl: seal the oval window with a tis-
sue membrane and get sound into the inner ear fluids di-
rectly. It became obvious to me that even in that preantibi-
otic first stapes surgery era, removal of the stapes was not
necessarily fatal to the hearing or the patient, as generally
was believed, if the oval window was sealed after the
stapes was removed. This article is so important, I shall re-
produce it in its entirety:

Supplementary Report on a Case of Double
Stapedectomy Operated Upon Ten Years Ago by
Frederick L. Jack, M.D., Boston

The case is one of a number reported at the meeting of
this society, July 20, 1892. It is an interesting one not
only on account of the effect of the operation on the hear-
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FIG. 3. Photograph of my instructor in Vienna, Kurt Burian.

ing. but because it is probably the only instance of a per-
son without a stapes in either ear.

The patient is a girl 20 years old. The impairment of
hearing was the result of a chronic non-suppurative in-
flammation in both middle ears. The left was the worse
and the first one operated upon. The improvement in the
hearing was so great that two months later, at her request,
the right stapes was also removed.

At the tirae of my original report it was suggested that
probably time would diminish the improvement in hear-
ing if it did not destroy it altogether. On the contrary ten
years have elapsed without apparent diminution.

During this time the case has been under observation,
and was last seen in May 1902. General conversation,
also hearing for all ordinary sounds has been good,
whereas previous to the operation it had been bad. The
drums have remained healed. The portion covering the
seat of operation is somewhat sunken, forming a movable
membrane over the oval window. There are no signs of
increased changes in the middle ear. This case in the light
of our present knowledge is unique. >

I take this opportunity to state conclusions based on
the past ten years of investigation.

1. Removal of the stapes does not destroy hearing but
sometimes improves it. The contrary statements found
in most textbooks up to the time of my paper were in-
correct.

2. The operation upon the profoundly deaf is not advis-
able, This opinion is based upon 70 cases. In this class
of cases as a rule the bone cannot be removed and if it
were the chances are that no improvement will follow,
as the sound perceiving apparatus has undergone irre-
mediable changes.

3. Removal of the stapes as a perfectly justifiable proce-
dure in certain cases of distressing vertigo (Meniere’s
disease) after all other means have failed.

4. Operation upon cases of moderate deafness may give
brilliant results but is attended with some risk to the
hearing.

DISCUSSION

DR. JOHNSON: I would like to know how many op-
erations for removal of the stapes the doctor has done in
the last year.

DR. JACK: None.

I too graduated from Harvard Medical School in 1947,
took my training at the Massachusetts Eye and Ear Infir-
mary and, after military service during the Korean War in
1954, went to study in Vienna and other continental
cities. In Vienna, at the First Ear Clinic of Professor Otto
Novotny, between assisting in the operating room with
the classical fenestration and other otologic operations
and dissecting in the laboratory, 1 read all the old litera-
ture on mobilization of stapes and stapedectomy in Eng-
lish, German, French, and Italian. One snowy Sunday
night, I came across this last publication by Jack in 1902,
a 10-year follow-up double stapedectomy. When I read it,
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I remembered having met Jack at a Wednesday staff
meeting when I was a Resident at the Massachusetts Eye
and Ear Infirmary in 1949 and when he was 88 years old
and retired for many years. Although Jack said nothing at
the meeting, I did remember how bright and alert he was,
attentive to every word of the meeting, which caused me
to give special significance to this one case report by Jack
of a successful double stapedectomy from so long before.

When I returned to Memphis, I continued to do the mo-
bilization of stapes operation, with the refinements that
were coming along, including anterior crurotomy sug-
gested by E. P. Fowler, Ir. (5). Further research of the lit-
erature, which was not as easy to do then as it is now with
the National Library of Medicine database, showed me
that both Terence Cawthorne (55) in London and Gino
Cornelli (56) in Milan, Italy, unknown to each other, dur-
ing World War II had removed the stapes and attempted to
drop the drum down onto the oval window without suc-
cess. After trying this on the cadaver and in several pa-
tients without success, I realized that as a practical matter,
it could not be done, just as Cawthorne and Cornelli had
found before me. I then turned my research toward sealing
the oval window with a tissue membrane and reconstruct-
ing the sound-conducting mechanism of the middle ear
with a prosthesis. By the summer of 1955, I had completed
my research, and on September 14, 1955, I did my first
briefly successful operation. I removed the stapes, covered
the oval window with a thin slice of subcutaneous connec-
tive tissue, taken well below the dermal layer, and inserted
a narrow rod of homograft cortical bone (Campbell Ortho-
pedic Clinic Bone Bank, Memphis, TN) as a prosthesis be-
tween the incus and the oval window. The immediate re-
sult was good, hearing gain and no vertigo, but the hearing
gain was soon lost as adhesions formed around the homo-
graft bone graft and the patient began to reject it. I had to
remove the bone graft, now buried in adhesions, and fit the
patient with a hearing aid. I realized at once that what I
needed was a biocompatible material, made into a pros-
thesis, that could be attached to the lower end of the incus
and rest on the center of the tissue graft covering the oval
window. At this time, I read about the newly discovered
material Teflon (Dupont, Wilmington, DE) and learned
from an orthopedic surgeon colleague that it was being
used in a total hip joint prosthesis being made in Memphis
by the Richards Manufacturing Company. I presented my
problem to the newly hired engineer at the Richards Man-
ufacturing Company, Harry Treace, lent him my binocular
loupe and several stapes bones, and told him what I
needed. Two days later, he gave me a Teflon replica of the
stapes with an opening above the head of the stapes into
which the incus could be inserted at operation and the foot-
plate resting on the covered oval window. The first patient
was carefully selected, a 54-year-old woman with severe
hearing loss in one ear and much better hearing in the
other. On May 1, 1956, I removed her stapes with no dif-
ficulty and covered the oval window with a vein graft from
the back of the patient’s hand. I then inserted the end of the
incus into the hole in the head of the Teflon replica of the
stapes (Fig. 4). The footplate came to rest on the oval win-
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dow, covered with vein graft. The patient was able to hear
very well at once on the operating table, for she was under
local anesthesia. I looked up at the clock. It was 1:00 PM.
My pulse was racing and so was the patient’s. The rest is
history. I knew at once this was the long-sought answer to
the hearing loss of otosclerosis. The patient was unsteady
after operation and could hear much better. She was lost to
follow-up 3 years later but at that time still was hearing
much better, with complete closure of the preoperative
air-bone gap (Fig. 5). Harry Treace and I became good
friends, and, during the next 35 years, developed prosthe-
ses, instruments, and procedures that advanced the new
specialty of microsurgical otology (Fig. 6).

Howard House allowed me to present this first
stapedectomy and reconstruction of the sound-conduct-
ing mechanism of the middle ear as the last speaker at the
First Symposium on Mobilization of the Stapes at the An-
nual Meeting of the Triological Society in Montreal on
May 17, 1956 (6). There was an immediate request by
many members of the audience to reply to my presenta-
tion, but time had expired, and the meeting ended with no
remarks by anyone about my presentation. I realized the
implications of what I had said, which is that stapedec-
tomy would be the new operation of choice for otoscle-
rosis rather than mobilization of the stapes or fenestration
of the lateral semicircular canal. To my surprise, no one
was willing at that time to accept what I had proposed
and was very anxious to get up and condemn it. In retro-
spect, I realize now I was too young, too brash, and too
much a threat to the leaders of the fenestration and mobi-
lization establishments who still were battling it out for
acceptance.

I continued to try to do mobilization or anterior cruro-
tomy when possible and stapedectomy with reconstruc-
tion of the sound-conducting mechanism of the middle
ear when not. I began to do partial anterior stapedectomy,
covered the oval window with vein graft, and interposed
the posterior crus and attached a piece of footplate (57).
I demonstrated this technique of stapedectomy to Michel
Portmann in Bordeaux when I visited him in August 1957
(Fig. 7). He, Jack Hough, and others adopted stapedec-

FIG. 4. Photograph of the first Teflon (Dupont, Wilmington, DE)
replica of the stapes prosthesis and human stapes bone.
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FIG.5. Preoperative hearing test of first stapedectomy and 3 years’ postoperative.

tomy with posterior crus interposition as their preferred
technique for many years. In 1958, I began using a
pointed polyethylene tube to reconstruct the sound-con-
ducting mechanism of the middle ear. I presented this
variation on the total stapedectomy operation to the
French Society of Otolaryngology in Paris in the fall of
1958 (58). I read the article in French at the Sorbonne,
the University of Paris, where my father had studied af-
ter World War I, which was a great thrill for me. In May
1958 at the Annual Meeting of the Triological Society in
San Francisco during the Second Symposium on Mobi-
lization of the Stapes, [ presented my results in 89 pa-
tients with stapedectomy with vein graft and polyethyl-
ene tubing with good hearing improvement in 50%. At
the same symposium, Harold Schuknecht presented his
equally good results with 50 patients using stainless-steel
wire on a piece of fractured footplate to reconstruct the
sound-conducting mechanism of the middle ear (59). Af-
ter this meeting, I visited Los Angeles and demonstrated
stapedectomy to Howard House, and most otologic sut-
geons gradually began to do stapedectomy and stopped
doing fenestration of the lateral semicircular canal and
mobilization of the stapes. In 1962, I began using an all-
Teflon piston prosthesis on the vein graft (60), and in
1964, I began using a Teflon cup piston prosthesis with
platinum loops to hold the incus down onto the cup in the
head of the prosthesis (61). In 1993, I began using an ar-
gon laser (HGM Compac Argon Plus Laser, Eolloo AA,
HGM, Salt Lake City, UT) with a hand-held fiber-optic
microtip to cut across the arch of the stapes and the foot-
plate. In my opinion, this low-energy argon laser, with
hand-held fiber-optic microtip, is the greatest technical
advance in stapedectomy surgery.

This argon laser, advanced audiology, operating mi-
croscope, and intravenous anesthesia cause me to reflect
on how far we have come in this second era of stapes
surgery in the technical improvements. The stapedec-
tomy operation has now received universal, worldwide
acceptance, with the obvious variations in the details of
technique from surgeon to surgeon. All now generally

agree on the indications for operation: a conductive hear-
ing loss of 30 dB or more with absent stapedial reflexes
and a shallow, type A impedance audiogram, reasonable
speech comprehension, and a dry healthy ear canal and
drum. Most operations are done with the patient under lo-
cal anesthesia, although those of us at the Shea Clinic and
the Causse Clinic in France use intravenous general anes-
thesia. Most surgeons are now using a laser to remove all
or part of the stapes. Most are using a Teflon or stainless
steel piston prosthesis with interposed vein, fascia, or
other connective tissue. Most are making a small opening
in the stapes footplate, removing half or less, rather than
removing all or most of it. I still give sodium fluoride
(Florical, Mericon Industries, Peoria, IL, U.S.A.), 6.8 mg
twice a day, to those patients with extensive otosclerosis
at operation or rapidly progressive hearing loss or both. 1
consider a speculum holder attached to the operating
table, to operate with both hands, a living oval window
seal, not Gelfoam (Upjohn Company, Kalamazoo, MI,
U.S.A)) or blood clot, and a piston prosthesis, not wire,
as the three indispensable ingredients necessary to per-
form the stapedectomy operation properly.

What is strange and sad is that now there is so much
agreement about how to perform stapedectomy and the
results are so uniformly good, the great backlog of pa-
tients have been operated on, and the patients coming for
operation now are mostly those who have been operated
on before or those with newly developed otosclerosis of
recent origin. Furthermore, recent ultrastructural and im-
munochistochemical studies of the temporal bones of pa-
tients with otosclerosis show what look like measles
virus and antigens in the cells of the otosclerotic focus
(62). There is good epidemiologic evidence that the
measles virus, when it infects the patient, stimulates the
latent focus of otosclerosis in the temporal bone and
causes the hearing loss of otosclerosis. If this is true, and
the evidence so far is very compelling, then with the
near-universal administration of the measles virus to chil-
dren in the developed world, there will be less hearing
loss from otosclerosis.
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FIG. 6. Photograph of Harry Treace and John J. Shea, Jr., MD,
with drawing of the first Teflon™ prosthesis.

When [ was reporting my first successful stapedec-
tomy, Agnar Hall and Curt Rytzner in Gothenburg, Swe-
den, in 1956 were removing the stapes and incus and in-
terposing the incus onto the open oval window for
otosclerosis with limited success (63). Hans Heermann
(64) of Essen, Germany, who died in 1995 at age 96, re-
moved the footplate of the stapes in patients with oto-
sclerosis through an endaural approach and covered the
oval window with a Sourdille skin flap and free skin
grafts. He reported this operation in Germany in 1955
and again at the Sixth International Congress of Oto-
laryngology in Washington, DC, in 1957. 1 remember
him explaining the operation to me at that meeting. Al-
though his results are not reported in his publication,
Heermann told me these patients did hear better, but
when stapedectomy and reconstruction of the sound-con-
ducting mechanism of the middle ear with a prosthesis
began, he did not continue to do this operation.

At the First Symposium on Mobilization of the Stapes,
Tom Rambo presented a technique he was testing in ani-
mals and humans at the New York University—Bellevue
Medical Center to remove the incus, malleus, and stapes
and drop the drum onto the margins of the oval window,
with good hearing improvement. He predicted that
putting sound through the oval window would be the op-
eration of the future rather than fenestration of the lateral
semicircular canal (6).

No history of stapedectomy would be complete with-
out mentioning all those who contributed to its improve-
ment after it was first introduced. To name a few, Harold
Schuknecht introduced the wire prosthesis on a de-
pressed, fractured piece of footplate at the Second Sym-
posium on Mobilization of the Stapes (59), Michel Port-
mann and Jack Hough promoted the partial stapedectomy
with posterior crus and interposed vein graft, and
Howard House promoted the Gelfoam wire prosthesis.
The great contribution of Jean René Causse and his son,
Jean-Bernard Causse, in the use of sodium fluoride to
prevent the sensorineural hearing loss of otosclerosis,
and many other refinements in the operation should be
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FIG. 7. Photograph of Michel Portmann and John J. Shea, Jr.,
MD, Bordeaux, France, 1957.

mentioned. Those who have contributed are too numer-
ous to mention, but Ned Fowler, Terry Cawthorne, Diet-
rich Plester, George Shambaugh, Jr., and J. Brown Far-
rior also must be given recognition.

Although I believe my Teflon replica of the stapes was
the first successful biocompatible implant prosthesis,
both Zollner (65) and Wullstein (66) tried to reconstruct
the sound-conducting mechanism of the middle ear in
tympanoplasty operations in the early 1950s with a non-
biocompatible implant prosthesis, which was rejected by
the body, so they stopped using these materials (67).

I have recently published my “Forty Years of Stapes
Surgery” (68), which will, I expect, be my last report of
my results with stapedectomy.

SUMMARY AND CONCLUSIONS

Aristotle has said the essential ingredient of tragedy is
first hubris. Fame leads to the hubris that offends the
gods, who send great punishment. This is so true in the
history of stapedectomy.

The three distinct eras of surgery for otosclerosis teach
us a lot about what happens in science and in life. The
first stapes era began in Europe, ahead of its time, and in
those halcyon days before the turn of the century, the
Belle Epoch, proceeded, uncorrected to its tragic ex-
treme, and then was stopped suddenly, quite rightly, by
the establishment.

The fenestration era proceeded to an extreme, when
its technical master Julius Lempert would allow no crit-
icism or improvement in “his” one-stage endaural tech-
nique, however good, nor would he accept the new mo-
bilization and stapedectomy operations, and he and it
ended badly. The fact that Jenkins and Holmgren would
make an opening in the lateral semicircular canal and
then close it in the epitympanum, not open to the ear
canal, to expect to improve hearing is amazing. Until
Sourdille went to Stockholm and saw one closed fenes-
tration operation performed by Holmgren and devised
his “open to the ear canal technique,” the closed fenes-
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tration operation was not reasonable. Then Sourdille
came to New York City, and Lempert heard him speak
and read and reread his publication and greatly improved
on his operation. It was Lempert’s one-stage endaural
open operation that gave the fenestration operation the
worldwide acceptance it gained.

The second stapedectomy era began before the fenes-
tration era ended with the accidental and originally un-
recognized mobilization of the stapes by Rosen and my
resurrection of stapedectomy. I realized in reading the lit-
erature of the past that stapedectomy was not necessarily
fatal to the ear or the patient as was generally believed,
and what was needed was to seal the oval window with a
living elastic membrane and reconstruct the sound-con-
ducting mechanism of the middle ear with a biocompati-
ble implant prosthesis to make it successful. But for me,
in 1955-1956, the “Zeitgeist” was finally right. I realized
the stapes could be removed and covered the oval win-
dow with a vein graft, and Harry Treace made me a bio-
compatible implant prosthesis out of the newly discov-
ered Teflon. For a new technology to be accepted, it must
be much better than what it replaces, and stapedectomy
was much better than fenestration. In the new microsur-
gical era of otology that began, improvements in the
stapedectomy operation came from everywhere and were
readily accepted. Stapedectomy has now become so suc-
cessful, like many treatments in medicine, the problem
has now largely disappeared. If the measles virus is the
cause of the growth of the otosclerotic focus, as it seems
to be, then vaccination against measles eventually will
eliminate the hearing loss of otosclerosis completely.

What the history of stapedectomy reveals is the truth
of the quotation from Ecclesiastes, “There is nothing new
under the sun.” Progress is only made when the Zeitgeist
is right, by someone who puts together the truths of the
past with the new discoveries of the present.
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