A preliminary study of endoscopic acoustic stapedial reflex

in chronic otitis media
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ABSTRACT
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Objectives: To introduce the endoscopic acoustic
stapedial reflex (EASR) as a technique for assessing
stapedial mobility in ears with chronic otitis media

(COM).

Methods: This prospective study was performed from
February 2008 to February 2009, patients with COM
presented to the Otology Clinic, King Abdul-Aziz
University Hospital, Riyadh, Kingdom of Saudi Arabia
were examined with a rigid ear endoscope to visualize
the stapedius tendon and the head of stapes. The reflex
is elicited by pulsed sound stimuli. The stapedius muscle
contraction and the mobility of the stapes are visualized
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during exposure ipsilaterally, and contralaterally to sound
stimuli.

Results: Conventional tympanometry did not detect
a stapedial reflex in any of the 10 patients. Acoustic
stapedial reflex was detected in all ears. Despite a visible
stapedial muscle contraction, one patient did not
demonstrate stapes movement, and was confirmed to
have stapes fixation at surgery. All patients tolerated the
test with no complications, or side effects.

Conclusion: The EASR was introduced for the first time.
In addition to the well-known value of the stapedial
reflex testing, it provides a safe, and reliable method for
assessment of stapes mobility.
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Azoustic stapedial reflex (ASR) is an important
iagnostic test in otology practice." It provides
quick objective information of the status of the middle
ear, cochlea, cochlear nerve, brainstem, and facial nerve.
Contraction of the stapedius muscle increases the
stiffness of the ossicular chain and tympanic membrane.
This minor increment of impedance is recorded during
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immittance audiometry. However, ASR cannot be
measured with this method in the ears with chronic
otitis media (COM) because of the presence of tympanic
membrane perforations or severe retractions. Middle
ear endoscopy (MEE) is commonly used as an adjunct
in the diagnostic evaluation of patients with suspected
middle ear conditions.? It increases the accuracy of
pre-surgical diagnosis in conductive hearing loss.?
Exploratory surgery of the middle ear may be avoided,
or definitive procedures may be planned better based on
endoscopic findings.? In these above-mentioned studies,
the stapes have been assessed either by inspection only
or by palpation. However, the stapes mobility could not
be tested by inspection only and the stapes palpation is
a subjective testing, which may traumatize the inner ear.
In this study, we introduce a technique for measuring

the stapedial reflex in previously untestable ears using
MEE.

Methods. The Research Ethics Committee of King
Saud Medical College, Riyadh, SaudiArabiaapproved the
study. Patients aged >16 years with COM were included
in this study. The study took place in the Otology
Clinic of King Abdul-Aziz University Hospital, Riyadh,
Kingdom of Saudi Arabia between February 2008 to
February 2009. All of the consent was obtained prior to
the procedure. None of the patients reported a history of
dead ear, surgical intervention for ear disorder, or facial
nerve paralysis. All patients had tympanic membrane
perforation and/or severe retraction. Patients underwent
standard pure tone audiogram and tympanograms
followed by endoscopic examination. The procedure is
performed by inserting the endoscope along the floor
of the ear canal; care was taken not to touch the skin
of the ear canal. The endoscope was advanced until a
satisfactory view of the stapedial tendon and stapes were
obtained (Figures 1 and 2). The middle ear was directly
visualized by the endoscope connected to a video camera
and monitor in the ENT clinic. Patients were excluded
from the study if visualization of the stapes and/or the
stapedius tendon was not achieved. A Barany’s noise
box was used to provide repeated pulsed noise stimuli
on each ear separately during the examination of the
diseased ear. The EASR was considered to be positive
if there is a clear detectable contraction of the stapedius
tendon in response to the noise stimuli. Stapes mobility
is confirmed if the stapedius muscle tendon contraction
was seen to move the stapes head.

Results. Ten patients (10 ears) were included in the
study; 7 males, and 3 females with an age range of 16-
40 years (mean 26 years). All patients had conductive

hearinglossin the diseased ear with type B tympanograms
(Table 1). Five patients had bilateral and 5 had unilateral
COM. Five ears of the bilateral cases were excluded
because of previous ear surgery in 2 ears and due to failure
of identifying the stapedius tendon in 3 wet ears. In all
patients, the EASR with ipsilateral and contralateral
stimulation were detected and video recorded. The
contractions of stapedial tendon and stapes movement
are synchronous with the noise stimuli. All patients
had stapes movement detected using this technique
except one patient who had stapes fixation (confirmed
intraoperatively). The patient had a chronic suppurative
otitis media (CSOM) with foci of tympanosclerosis
near the stapes footplate (Figure 3). Three patients with a
mobile stapes underwent middle ear surgery and stapes
mobility was confirmed intraoperatively. All patients
tolerated this test with no complications and patients
were willing to undergo this test again.

Figure 1 - Endoscopic view obtained from a 25-year-old male with zero
degree endoscope shows subtotal perforation of tympanic
membrane. The endoscopic acoustic stapedial reflex is present
with mobile stapes.

Figure 2 - Endoscopic view obtained from 24-year-old male with zero
degree endoscope. Adhesive otitis media. Note the head of
stapes, stapedial tendon, handle of malleus and only the body
of the incus is present. The endoscopic acoustic stapedial reflex
present with mobile stapes.
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Table 1 - Results of the investigations.

Patient Diagnosis Examined ear Average right ear (dB)" Average Left ear Ipsilateral Contralateral ~Stapes
No. (dB)” EASR EASR  movement
BC AC BC AC
1 Bilateral CSOM Right 20.0 49.0 26.0 54.0 + + +
2 Right adhesive OM Left 17.5 54.0 11.0 210 + + +
Left CSOM

3 Left CSOM Left 15.0 15.0 24.0 59.0 + + +

4 Bilateral CSOM Right 17.5 42.5 175 45.0 + + -

5 Left CSOM Left 26.0 26.0 29.0 55.0 + + +

6 Left CSOM Left 14.0 14.0 14.0 45.0 + + +

7 Bilateral adhesive OM Right 42.5 79.0 52.5 91.0 + + +

8 Right CSOM Right 19.0 76.0 22.5 22.5 + + +

9 Bilateral CSOM Left 7.5 31.0 6.0  34.0 + + +
10 Right CSOM Right 10.0 390 200 200 + " .

CSOM - chronic suppurative otitis media, OM - otitis media, EASR - endoscopic acoustic stapedial reflex, dB - decibel,
BC - bone conduction, AC - air conduction. '0.5,1,2,3 kHz

Figure 3 - Endoscopic view obtained from a 35-year-old male with
zero degree endoscope. Tympanosclerotic foci were present
anterior to the footplate. No stapes movement occurred,
although  stapedial muscle tendon contraction did,
during endoscopic acoustic stapedial reflex.

Discussion. Endoscopes yield extraordinary views
of the middle ear, and eustachian tube, an advantage
for diagnostic examinations.* However, ear endoscopic
procedures entail several disadvantages. The major
drawbacks of its uses are the cost, and rare dizziness
due to heating of the middle ear.’ Also, the endoscopic
images are not 3-dimensional, requiring the cooperation
of the patient, and therefore may not be suitable for
all patients specially children. However, in the hands
of experienced otologists, this technique is extremely
useful in the assessment of the external auditory canal,
tympanic membrane, and middle ear, as these drawbacks
are minor compared with the advantages gained by this
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simple procedure.* Recently, Kakehata et al,> concluded
that the transtympanic endoscopic procedure using
laser-assisted myringotomy is a direct and reliable
preoperative diagnostic method for conductive hearing
loss that offers better surgical indications and patient
consultation. They reported precise evaluation of the
condition of the ossicular chain, particularly around
the incudostapedial joint and the stapes, which helped
in the preoperative counselling of patients. However,
stapes mobility cannot be assessed by inspection only.
Karhuketo et al,’ used ear endoscopes to increase the
diagnostic accuracy in conductive hearing loss. They
relied on direct palpation of stapes to evaluate its
mobility based on the experience of the examiner, which
is a subjective testing, technically difficult and runs a
risk of trauma to the ossicular chain that may carry a
risk of sensorineural hearing loss. We introduce here an
objective and safer technique with less chance of causing
trauma that give additional information on central
pathways. The EASR provides an objective, minimally
invasive, reliable, and quick tool to study the movement
of the stapes in cases of COM. The pre-surgical diagnosis
of stapes fixation may offer better surgical planning, and
patient counseling. Patients with a mobile stapes can be
treated with a single-stage tympanoplasty. On the other
hand, patients with stapes fixation and TM perforation
may require a 2-staged procedure. Restoration of hearing
in patients with stapes fixation carries the risk of dead
ear, and limiting surgery to myringoplasty may worsen
the conductive hearing loss. Therefore, many patients
get hesitant to undergo tympanoplasty with the chance
of 2 surgeries, or risk of dead ear. Intra-operative testing
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for stapes mobility is a subjective testing, and it carries a
risk of sensorineural hearing loss especially in ears with
tympanosclerosis. These problems make it difhicult to
predict the outcome. The EASR may be utilized for
locating the level of lower motor facial palsy in the
presence of perforated TM where the conventional
sound probe method cannot be used. The technique may
also provide a direct examination for the contraction of
stapedius muscle in patients with stapedius myoclonus.
This will help the patient to understand his/her disease
and get more involved in the management since proper
preoperative counseling and selection of patients is very
important to minimize surgical complications as well
as high patient satisfaction. Likewise, this technique
can be used intra-operatively to check the stability of
ossicular reconstruction during ossiculoplasty.

The limitation of this study is the sample size, and
we recommend more studies in this field with larger
sample size. Moreover, other researchers to include some
other interesting potential applications for the EASR
may extend this study. A quantitative measurement of
the acoustic reflex threshold and acoustic reflex decay
could be studied using this technique, which may yield
interesting findings.

We propose this test to be the method of choice in
the evaluation of stapes fixation in most patients with
CSOM and should be used as a primary indicator for
stapedectomy in these patients. It may be useful to
detect the threshold of this reflex and avoid the high

noise of Barany’s box, which theoretically could cause

permanent threshold shift, although recommendations
for testing level vary due to a lack of published data.
However, this technique for acoustic reflex holds promise
for predicting the outcome of middle ear surgery, and
studies of middle ear pathology.

In conclusion, endoscopic ASR has not been reported
before. It is a safe and effective method for determining
the presence of the acoustic reflex. It is particularly
useful in ears with tympanic membrane perforation, or
retraction when immittance cannot be measured. It can
detect the presence of a reflex even in the presence of
ossicular fixation.
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