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Case Report

Fenestration Surgery for Otosclerosis: CT Findings of an
Old Surgical Procedure

Dmitriy Niyazov, Alexandra Borges, Akira Ishiyama, Edward Zaragoza, and Robert Lufkin

Summary: Numerous attempts to deal surgically with oto-
sclerosis were made before the current method of stape-
dectomy with stapes prosthesis was established. We report
a case with unique CT findings of a patient who underwent
fenestration surgery for otosclerosis in the early 1940s.
Recognition of this old surgical procedure on the imaging
scans may avoid misdiagnosis of labyrinthine fistulae or
middle and inner ear malformations.

Otosclerosis is an osseous dysplasia of the tem-
poral bone. In the fenestral form, fixation of the
stapes occurs when the otosclerotic lesion involves
the annular ligament or footplate, thus resulting in
conductive hearing loss. Otosclerosis may also in-
volve the cochlea, causing sensorineural hearing
loss. Numerous attempts to deal surgically with fe-
nestral otosclerosis were made before the current
method of stapedectomy with stapes prosthesis was
introduced in 1957. We report the CT findings of
a patient who underwent fenestration surgery for
otosclerosis in the early 1940s.

Case Report
An 87-year-old woman with a history of fenestration surgery

for otosclerosis performed in the early 1940s presented with
chronic right-sided ear pain, drainage, and hearing loss. Thin-
section (1.0-mm) high-resolution coronal CT scans of the tem-
poral bone revealed bony dehiscence of the right lateral semi-
circular canal and a linear soft-tissue density closely applied
to the membranous portion of the canal (Fig 1A and B). The
right mastoidectomy defect and absence of ossicles were also
noted. In comparison, the sections through the left temporal
bone show a normal bony wall of the labyrinth, with well-
aerated and pneumatized mastoid air cells and ossicles present
(Fig 1C and D). The CT findings of the right temporal bone
are consistent with fenestration surgery with creation of a lab-
yrinthine window in the lateral semicircular canal and place-
ment of the tympanocutaneous flap over the membranous canal
to allow for transmission of mechanical vibration.
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Discussion

Early attempts to correct the conductive hearing
loss associated with fenestral otosclerosis date to
the late 19th century. The first stapedial operations
were performed in 1875 by Kessel (1), who at-
tempted stapedial mobilization. Boucheron (2) re-
ported 60 stapes mobilizations in 1888, and Miot
(3) reported 200 such procedures. The first stape-
dectomies were performed in 1892 by Blake (4),
who removed the stapes to improve hearing, and in
1893 by Jack (5), who reported a series of cases of
the stapes extraction. Although Miot did not report
major labyrinthine complications or death, many
patients who underwent stapes mobilization pro-
cedure or stapedectomy developed gruesome post-
operative complications, including complete deaf-
ness, meningitis, and death. Therefore, this early
stapes surgery was abandoned.

In 1913, Jenkins (6) first described an innovative
type of surgery, which he called fenestration. This
surgery consisted of the creation of a window in
the vestibule or in the lateral semicircular canal,
allowing the transmission of sound waves from the
middle ear to the perilymph. Sourdille (7), in 1938,
described improvements in the procedures for two-
stage fenestration of the horizontal semicircular ca-
nal. This surgical procedure was further improved
by Lempert (8), who, in the same year, described
a new technique for fenestration surgery using the
endaural approach and a practical one-stage tech-
nique, thereby initiating the fenestration era of oto-
sclerosis surgery. To close a defect in the tympanic
membrane and decrease the incidence of postop-
erative otitis media and labyrinthitis, he used a
tympanocutaneous flap extending from the tempo-
ral bone proximally to the skin of the external au-
ditory canal distally.

Continuous improvements in surgical technique
and instrumentation led to the later rehabilitation of
stapedial mobilization surgery in 1952 by Rosen
(9). In 1957, Shea (10) introduced the stapedial
prosthesis, which is now the standard treatment of
fenestral otosclerosis (10).

The fenestration operation has been completely
replaced by the stapedial prosthesis procedure and
is no longer performed. However, patients who un-
derwent fenestration surgery for otosclerosis during
the first half of the century may still present for CT
evaluation of the temporal bone. We present such
a case, in which the condition of a patient with ear
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FIG 1. CT scans of the temporal bones in
an 87-year-old woman with a history of
temporal bone surgery performed in the
early 1940s.

A, Coronal-view scan obtained through
the vestibule shows bony dehiscence of
the lateral semicircular canal (open arrow)
and a linear soft-tissue density closely ap-
plied to this defect. This is because of the
fenestration surgery with creation of a lab-
yrinthine window in the lateral semicircular
canal and apposition of a tympanocuta-
neous flap (closed arrow).

B, Axial view.
C, Coronal-view scan obtained through

the contralateral side shows the normal
appearance of the lateral semicircular
canals.

D, Axial view.

symptoms and a history of fenestration surgery was
examined by CT of the temporal bone.

Cases of imaging findings in patients with pre-
vious fenestration surgery for otosclerosis have not
been described in the scientific literature. Although
numerous authors have described in detail CT find-
ings in cases of otosclerosis (11–18), depicting dif-
ferent types of otosclerosis (11) and surgically al-
tered anatomy and disease of the temporal bone
(12), imaging findings showing the postoperative
changes and defects of fenestration surgery are not
well known.

It is important to be familiar with these findings
to avoid misdiagnosis of similar-appearing ear ab-
normalities, such as perilymphatic fistulae. Such le-
sions can be seen in association with cholesteatoma
and as a postoperative complication for a number
of indications, including stapedectomy (19). Other
bony abnormalities of the temporal bone, such as
congenital and normal anatomic variations includ-
ing dehiscent jugular fossa and enlarged orifice of
the cochlear aqueduct, are less likely to be con-
fused with this entity by the experienced reader
(20).

In summary, this case of a patient with a history
of fenestration surgery for otosclerosis shows par-
ticular CT findings that can be confused with other
ear pathologic abnormalities. Recognition of this

condition is important to avoid misdiagnosis of
temporal bone abnormalities.
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