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ABSTRACT

Endoscopic ear surgery is evolving as a treatment modality for temporal bone pathologies.We wish to discuss the advantages and difficulties of
the use of the endoscope to assess and address ossicular chain pathology.
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Introduction

For a long time, traditional ossiculoplasty with partial and total
ossicular reconstruction prosthesis has been shown to have dura-
ble results in restoring hearing in patients with ossicular discon-
tinuity. This chapter will analyze the transcanal endoscopic ear
surgery (TEES) (Figure 1) in performing ossiculoplasty. It is an alter-
native way of assessing and managing ossicular chain pathology.

Indications and Contraindications
Transcanal endoscopic ear surgery has only recently been
described for the management of ossicular chain disorders."

Concerning the indications of this technique, TEES can address
tympanic membrane or ossicular pathology in the majority of
patients.

However, the use of endoscope can be limited by the pres-
ence of congenital or acquired stenosis of the auditory canal.
In these cases, a limited canaloplasty can be performed with
a drill, a curette, or a laser to facilitate the introduction of the
endoscope in the canal.!

Advantages and Disadvantages

The major advantage of endoscopic surgery is the wide magni-
fied view of the middle ear and the ability to see beyond the
corners.23 During an ossiculoplasty, it helps to control the good
position of the prosthesis.

Additionally, postauricular incisions can be avoided by using
this minimally invasive endoscopic ear surgery technique.

Disadvantages of TEES include the loss of binocular vision
compared to the microscope. Furthermore, it is a 1-handed
dissection which demands a learning curve. The length of train-
ing depends on the surgeon's experience with endoscopes.*®

Moreover, there is a potential risk of trauma due to thermal or
mechanical injuries coming from the tip of the endoscope.*®

Evaluation

Before surgery, in order to choose between an endoscopic or
microscopic procedure, a microscopic examination, audiomet-
ric evaluation, and a high-resolution computed tomography
are necessary.

Instruments

A high-definition camera with a monitor and 2.7 or 3 mm
diameter 0° and 30° or 45° endoscopes are used to perform
endoscopic ossiculoplasty.

To prevent thermal damage to the middle ear structures and
the tympanic membrane, it is recommended to set the light
source (light-emitting diode) at 50% of its power.

No additional surgical material is required as the instruments
are the same as the ones used in the microscopic technique.

The use of cottonoids soaked in a 1:1000 adrenaline solution
facilitates hemostasis. An antifogging agent is also necessary.5®

Techniques
Under general anesthesia and after a local anesthetic infiltra-
tion with adrenaline, TEES begins with a standard canal incision
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Figure 1. Transcanal endoscopic ear surgery.

with the elevation of the tympanomeatal flap. Canal incisions
are performed. The tympanomeatal flap is then elevated to the
fibrous annulus." The chorda tympani nerve is identified and
dissected from the tympanic membrane up to the malleus.
The ossicular chain is then carefully inspected and palpated
to explore its mobility and its integrity. The use of the endo-
scope provides an excellent evaluation of the ossicular chain
function.>®

Obviously, the different techniques of endoscopic ossiculo-
plasty are the same as microscopic ossiculoplasty, and they
would not be described in this chapter. We will discuss the
important changes brought by the endoscopic technique.

Fixation of the Ossicular Chain

The fixation of the ossicular chain can be assessed by a gen-
tle palpation of the stapes, first, and then of the malleus. The
most frequent etiologies for the fixation of ossicular chain
are tympanosclerosis,oto sclerosis, trauma and congenital
malformations.”

Transcanal endoscopic ear surgery in the management of
otosclerosis, the most common pathologic process involving
the stapes, is discussed in a separate chapter.

Transcanal endoscopic ear surgery has a particular advantage
in managing lateral chain fixation as less scutum removal is
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needed to visualize and address malleus fixation. With endo-
scopic surgery, the fixation of the malleus head, as well as the
malleolar ligament, can be easily envisioned and fixed. The
endoscopic technique cannot manage and visualize the medial
aspect of the incus body.

When fixation of the malleus and/or incus is found, treatment
options exist.

A common technique involves the removal of the incus and
head of the malleus and reconstruction with an incus interpo-
sition or a partial ossicular prosthesis.”

Another technique proposed is the maintenance of the normal
anatomy and use of the laser and drill to free the ossicles.5”

Erosion or Fracture of the Ossicular Chain

Transcanal endoscopic ear surgery can also be employed to
identify and address incus erosion and traumatic chain dis-
junction using bone cements (Figure 2), autologous materi-
als (Figure 3), or prosthetic materials. These different surgical
techniques are the same as in the microscopic technique. If the
surgeon does not work with a holder, the 1-handed technique
can be challenging, and, thus, training is necessary. During
the placement of the prosthesis, a middle ear packing can help
to stabilize the prosthesis. This packing must be considered as
a virtual second hand.®8°

The wide field provided by TEES is a very good help to assess
the ossicular disease and to check the prosthesis coupling.

Discussion

Today, few studies regarding surgical and hearing outcomes in
patients undergoing a total endoscopic ossicular chain recon-
struction have been published. However, few studies of ret-
rospective case series evaluate the audiometric outcomes
following an endoscopic ossicular chain reconstruction in the
general population.® "

Regarding the pediatric population, Christen et al'® have
compared the audiologic outcomes of endoscopic and micro-
scopic ossiculoplasty following chronic ear surgery in children.
The unanimous conclusion is that audiometric results are
similar to microscopic ossiculoplasty results.

Figure 2. Incus erosion—right ossiculoplasty with bone cement.
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Figure 3. Incus transposition—left side.

Moreover, the endoscopic group showed a smaller opera-
tion wound, a shorter operation time, and a lower medical
expenditure.

In their study, Marchioni et al'? concluded that the use of
endoscopy provides a magnification of the anatomy of the
ossicles, their articulation, and mobility, permitting the iden-
tification of the location of the malformation and avoiding a
blind dissection.

This team with huge experience in TEES strongly advises that a
transcanal endoscopic surgery should be attempted in all sus-
pected ossicle abnormalities which, in contrast to traditional
microscopy, permits a better identification of the promontory
structures, facial nerve, and stapes area, where the traditional
techniques may not always be sufficient for the diagnosis and
surgical management.

For Das et al® endoscopic ossiculoplasty is advantageous
in improving the visualization of the working area and pre-
cise prosthesis placement which is essential to maximize the
acoustic benefit.

This study suggests that TEES is not inferior to the traditional
microscopic technique when performing ossiculoplasty and
that it may even provide some advantage in the avoidance of a
postauricular incision and mastoidectomy."*

In the case of congenital ossicular fixation, Zhu et al' conclude
that TEES provides improved intraoperative visualization and
is a justifiable method to effectively manage congenital ossic-
ular pathology even in the setting of a narrow pediatric exter-
nal auditory canal.

In unfavorable cases due to difficult anatomical conditions, an
endoscopic explorative tympanoplasty can ultimately be per-
formed. In these situations or in case of revision ossiculoplasty,
this minimally invasive endoscopic ear surgery technique is the
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surgeon’s first choice to avoid incisions and to privilege a faster
surgery.'®

In terms of complications, these few studies do not show any
difference with the microscopic technique.?

Furthermore, it is hypothesized that postauricular incisions
may be associated with increased postoperative pain and the
use of analgesia. However, further studies are needed in order
to investigate both of these effects of postauricular incisions
in pediatric otologic surgery.'

Conclusion

The endoscopic transcanal approach is a minimally invasive
procedure which can be used routinely for ossiculoplasty.
Transcanal endoscopic ear surgery provides an excellent
way to visualize and to treat almost any variant of ossicular
chain pathology. The wide-field, magnified view provided by
TEES must be balanced with the disadvantages of monocu-
lar vision and a 1-handed dissection technique. Advantages
of the endoscopic technique include a better identification
and assessment of ossicular pathology and a better visu-
alization of prosthesis coupling and of the round window
reflex.

There is a lack of data in the literature considering long-term
outcomes of this approach.

Nevertheless, the available evidence does show similar audio-
logic outcomes and operative time when compared with tradi-
tional microscopic ossiculoplasty.
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