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Abstract

We evaluated the outcomes of resection of small acoustic neuromas using the transcanal trans-
vestibular endoscopic approach. Two patients with a small acoustic neuroma were treated using
this approach. The sizes of the tumors were Il x 6mm and 12 x |0 mm. Both tumors were
removed completely without residual tumor tissue, and damage to the facial nerve and cochlear
nerve was avoided. No patients developed postoperative vertigo, aggravation of postoperative
facial paralysis, severe pain, or permanent postoperative complications. The patients were
followed up for 6 months, and none developed recurrence. Resection of small acoustic neuromas
by the transcanal transvestibular endoscopic approach is a simple and safe technique that achieves
excellent functional results.
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Introduction

An acoustic neuroma, also known as a ves-
tibular schwannoma, generally originates
from the vestibular nerve. It is an uncom-
mon cause of hearing loss. A vestibular
schwannoma is a slowly growing benign
tumor and the most common lesion of the
cerebellopontine angle. Treatments include
expectant care with repeat scanning to
assess tumor growth in elderly people as
well as surgery with or without stereotactic
radiotherapy.! Otologists and neurosur-
geons choose different types of surgery
depending on the size and location of the
tumor. Endoscopic surgery and microsur-
gery are used to remove tumors. With the
technological progress of diagnosis and
treatment, the treatment goal for acoustic
neuroma has developed from early tumor
control to a larger emphasis on the preser-
vation of brain nerve function. Preservation
of auditory nerve function is more difficult
than preservation of facial nerve function.
Cochlear function is difficult to retain after
surgery by the translabyrinthine approach,
which was historically the most commonly
used approach to remove acoustic neuro-
mas. Surgical techniques and instruments
were developed to build on the strengths
and minimize the limitations of endoscopic
surgery. We often perform endoscopic
resection of small acoustic neuromas using
the transcanal transvestibular approach.
Compared with the translabyrinthine
approach and other approaches, this surgi-
cal approach has the advantages of full
exposure and less trauma. Our surgical
method preserves the function of the
cochlea and provides a reference for future
cochlear implantation. It is a surgical
method worth popularizing.

Case presentation

The reporting of this study conforms to the
CARE guidelines.”

In October 2020, two patients with an
acoustic neuroma of the internal acoustic
meatus were treated using the transcanal
transvestibular endoscopic approach at the
Department of Otolaryngology, Shenzhen
Second People’s Hospital/The  First
Affiliated Hospital of Shenzhen
University, Shenzhen, China. This study
was approved by the Institutional Review
Board of the University. The diagnoses
were based on the patients’ medical history,
physical examination findings, and magnet-
ic resonance imaging (MRI) findings.

The first patient, a woman in her 50s,
presented with a 1-month history of tinnitus
and hearing loss. She was unable to hear
loud sounds in her right ear. She had no
headache, dizziness, or facial paralysis.
The patient showed no significant improve-
ment in the hearing loss or tinnitus after
taking an oral glucocorticoid for 1 week.
Twenty days after drug withdrawal, the
patient visited our hospital again. A physi-
cal examination revealed complete ear-
drums and no effusion in the tympanum.
Pure-tone audiometry indicated a threshold
of 70dB in the right ear. Preoperative
gadolinium-enhanced MRI showed a small
(11- x 6-mm) right-sided tumor (Figure 1).

The second patient, a man in his 30s,
presented with a 2-month history of right-

Figure I.

Small acoustic neuroma (11 x 6 mm).
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sided hearing loss and right-sided facial
paralysis. He had persistent tinnitus, occa-
sional vertigo, no ear discharge, and no ear
pain. Oral glucocorticoids and neurotro-
phics were administered for 2 weeks; how-
ever, the patient’s symptoms did not
improve, and he visited our hospital again
I month later. A physical examination
revealed complete eardrums and no effu-
sion in the tympanum. The right-sided
facial paralysis was House—Brackmann
stage III. Pure-tone audiometry indicated
a threshold of 75dB in the right ear.
Preoperative gadolinium-enhanced MRI
showed a small (12- x 10-mm) right-sided
tumor.

Both operations were performed using
oral tracheal intubation under general anes-
thesia. Both patients were placed in the
supine position with the head tilted to the
contralateral side. The operative team com-
prised a chief surgeon, an anesthetist, a cir-
culating nurse, and a scrub nurse. The
surgical site was exposed through the exter-
nal auditory meatus. A 0°, 3-mm-diameter
endoscope  (Karl  Storz, Tuttlingen,
Germany) was inserted via the external
auditory meatus. Under endoscopic assis-
tance, a circular incision was made in the
skin of the external auditory meatus at its
bony—cartilaginous junction. The skin was
elevated and removed together with the ear-
drum to gain access to the tympanic cavity.
The external auditory meatus bone and
scutum were ground with an endoscopic
ear drill, and the ossicular chain was
removed to expose the whole medial wall
of the tympanic cavity (including the vesti-
bule and the round window) (Figure 2). The
anatomical boundaries of the surgical field
were observed; the anterior boundary was
adjacent to the basal turn of the cochlea,
the upper boundary was the tympanic seg-
ment of the facial nerve, the lower bound-
ary was the jugular bulb, and the posterior
boundary was adjacent to the mastoid seg-
ment of the facial nerve (Figure 3). The

Figure 2. The ossicular chain was removed to
expose the whole medial wall of the tympanic
cavity.

OW, oval window; RW, round window.

Figure 3. The anatomical boundaries of the
surgical field was observed.

TSFN, tympanic segment of facial nerve; BTC, basal
turn of cochlea; MSFN, mastoid segment of facial
nerve; |B, jugular bulb.

vestibule was exposed to its depth, and the
spherical recess was used as a landmark for
the fundus of the internal auditory meatus
because this recess represents the insertion
of the inferior vestibular nerve. The perives-
tibular bone was removed to widen the ves-
tibular window, and the promontorium
tympani was then carefully ground, open-
ing and exposing the basal turn of the
cochlea. The cochlea middle turn and top
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turn did not have to be opened, and the
scala tympani was preserved. Once the
extensions of the incision were complete
and the borders of the tumor could be clear-
ly seen (Figure 4), the facial nerve and
cochlear nerve were located deep in the
tumor. They were identified and carefully
protected while removing the tumor
(Figure 5). Finally, the tumor was success-
fully separated from the internal auditory
meatus, and all anatomic areas were thor-
oughly checked for hemostasis. The cavity

Figure 4. The tumor could be clearly seen.
AN, acoustic neuroma; BTC, basal turn of cochlea.

Figure 5. The facial nerve and cochlear nerve
were located deep in the tumor. They were
identified and carefully protected when removing
the tumor.

FC, facial nerve; CN, cochlear nerve.

was closed using a fat pad harvested from
the abdomen to occlude the inner ear and
middle ear defects.

Both tumors were removed completely
without residual tumor tissue, and damage
to the facial nerve was avoided. No patients
developed postoperative vertigo, postoper-
ative aggravation of facial paralysis, severe
pain, or permanent postoperative complica-
tions. All wounds healed without issue. The
patients were followed up for 6 months, and
none developed recurrence. Postoperative
gadolinium-enhanced MRI showed that
the tumor was totally removed by the
fully endoscopic technique (Figure 6).

Discussion

There are different viewpoints on the treat-
ment of small acoustic neuromas.
Radiosurgery and observation became
increasingly more common after the turn
of the century, possibly because of better
detection of small and asymptomatic
tumors and a greater understanding of the
natural history of disease.’ Although small
intracanalicular vestibular schwannomas

Figure 6. Magnetic resonance imaging was
performed to clarify whether the tumor had been
completely eliminated |0 days after the surgery.
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are commonly observed, progressive hear-
ing loss occurs despite the absence of
tumor growth; hence, surgical resection
can be performed with the sole aim of hear-
ing preservation in well-informed and eager
patients. Both patients described in the pre-
sent report required surgery, and we
obtained informed consent for treatment
from both patients.

Surgeons can remove tumors of the
internal auditory meatus in a variety of
ways. Generally, two principles must be
met: wide intraoperative visibility for safe
radical dissection, and minimal functional
or cosmetic after-effects. Using the retrosig-
moid approach with a small craniotomy is
possible even for large schwannomas.* The
main goal of management of large vestibu-
lar schwannomas should focus on main-
taining or improving quality of life and
making every attempt to preserve facial
and cochlear nerve function while ensuring
optimal oncological control, thereby meet-
ing patient expectations.” Many authors
consider the middle fossa approach to be
the gold standard approach for resection
of small intracanalicular vestibular schwan-
nomas in young patients with serviceable
hearing. The implementation of endoscopy
with the middle fossa approach, especially
for vestibular schwannomas located lateral-
ly in the internal auditory meatus, provides
a better opportunity for complete resection
of the tumor with improved preservation of
hearing and facial nerve function.® The
translabyrinthine approach is the most
familiar surgical technique employed by
otologists. It is the most direct route to
the cerebellopontine angle and internal
auditory meatus, and it requires minimum
cerebellar retraction. However, it sacrifices
any residual hearing in the operated ear.’

For a small acoustic neuroma limited to
the internal auditory meatus, it is difficult
to preserve cochlear function after under-
taking the translabyrinthine approach.
Surgical removal of an acoustic neuroma

via the middle cranial fossa approach can
be conducted with low morbidity and mor-
tality; however, complete visualization of
the tumor is often limited. The most
common complication is cerebrospinal
fluid leakage.® Patients who have under-
gone surgery for a unilateral acoustic neu-
roma via the retrosigmoid approach may
develop headaches that require some time
to recover from.” The retrosigmoid and
middle cranial fossa approaches more
strongly stimulate the brain tissue and are
more traumatic, and they are difficult for
otolaryngologists to master. Endoscopic
surgery has several advantages, including
smaller incisions, less tissue damage, and
direct vision of a magnified and illuminated
operative field. A transcanal transpromon-
torial approach was developed to reach the
inner ear and the cerebellopontine angle
through the external auditory meatus. The
advantages of this approach are direct visu-
alization of the internal auditory meatus
with minimal temporal bone drilling and
no need for a craniotomy or manipulation
of the dura mater.'” This procedure usually
involves removal of the vestibule and
cochlea to expose the internal auditory
meatus. The transcanal/transpromontorial
endoscopic approach is an effective surgical
technique for small intracanalicular acous-
tic neuroma removal.'! For small acoustic
neuromas confined to the internal auditory
meatus, the scala tympani is retained when
opening and exposing the cochlea middle
turn and top turn.'” Using our surgical
approach, we also found that we did not
need to open and expose the cochlea
middle turn and top turn, and we avoided
damage to the residual hearing of the
cochlea by extending the vestibular
window and grinding part of the promon-
torium tympani. We removed the acoustic
neuromas directly through the internal
auditory meatus. Therefore, we call this
the transcanal transvestibular endoscopic
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approach (the external auditory meatus ves-
tibular approach).

Notably, endoscopic resection of acous-
tic neuromas via the external auditory
meatus vestibular approach should be con-
sidered only in selected patients with Koos |
to II acoustic neuromas, especially if an
artificial cochlear implantation is required,
because of the risk of hemorrhage and
damage to the cranial nerve. We limited
our test subjects to those with internal audi-
tory meatus tumors of <15mm in diameter,
and the patients had no functional hearing.
We treated two patients with small, benign
acoustic neuromas using the transcanal trans-
vestibular endoscopic approach. We retained
the facial nerve, the cochlear nerve, and the
auditory nerve. This is a functional surgery.
Concurrent or secondary cochlear implants
are available if the patient needs them.
Although cochlear implants for unilateral
deafness are still partially controversial, pre-
serving the cochlear nerve may provide the
basis for future cochlear surgery if needed.
Patients with unilateral sensorineural hear-
ing loss who accept cochlear implantation
obtain good binaural benefits, especially
with respect to sound localization.'?

In conclusion, endoscopic resection of
acoustic neuromas via the external auditory
meatus vestibular approach is efficient,
safe, and minimally invasive. In contrast
to other approaches, the cochlear function
is preserved, which is convenient for future
cochlear implants. This is a surgical method
worth popularizing.
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