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ABSTRACT

When an ENT surgeon plans on starting the endoscopic technique for ear surgery, type | tympanoplasty is the first intervention to master. We
wish to discuss the advantages and difficulties of the use of the endoscope, and offer a description of type | tympanoplasty as we realize it.
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Introduction

Myringoplasty and type | tympanoplasty are the interventions
a surgeon should master first, when beginning with endoscopic
ear surgery (Figure 1). They are the perfect interventions in
order to train for this single-handed technique, before realiz-
ing more complex interventions on ossicles or with cholestea-
toma. It seems type | tympanoplasty is a technique that can
be used for any patient, regardless of the type of perforation,
age of patient, and size of the external auditory canal (EAC).
Different techniques and graft types have been described.

Comparing Endoscopic and Microscopic Techniques

Since the beginning of the development of endoscopic ear
surgery, many surgical teams have been comparing the results
of the endoscopic and microscopic techniques, in terms of
audiometric results and graft success rates.

It appears the graft success rate is about 90% in both endo-
scopic and microscopic techniques. It also appears that
audiometric results are positive in both techniques, with
hearing thresholds and air bone gaps being reduced signifi-
cantly."* The endoscopic technique is a safe and effective
technique for realizing type | tympanoplasty; it offers the great
advantage of less morbidity and shorter intervention times.

Indeed, the transcanal approach for the intervention avoids a
large retro-auricular incision and thus avoids potential com-
plications of such an incision such as infection and protrud-
ing ear. The postoperative care is limited to applying drops of
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ciprofloxacin twice a day for 4 weeks. The patient does not
need a circular head bandage. Thus, the endoscopic tech-
niques allow lower morbidity.

Nevertheless, some difficulties can be met when realizing
the endoscopic technique, because of the 1-handed surgery
technique. The surgeon should take into account some extra
operation time when debuting with this technique in order to
get used to coping with those challenges.

The control of bleeding during the realization of the tym-
pano-meatal flap is the major one. We suggest using cotto-
noids with epinephrine during that step as well as the use of
instruments with integrated suction duct, such as the Panetti
instruments. The patient should be installed in anti-Trendelen-
burg position, and low blood pressure levels should be aimed at
by the anesthesiologist.

Furthermore, the stabilization of the handle of the malleus
when dissecting the tympano-meatal flap can be challenging,
as it is a 1-handed surgery. This step should be done carefully,
especially by inexperienced endoscopic surgeons.

When gaining experience, those steps are progressively real-
ized faster, and the intervention time can be reduced with the
learning curve.

Finally, the endoscope provides a larger vision of the mid-
dle ear, which gives a more detailed view of it, but it is also a
2-dimensional vision, compared to the 3-dimensional view
of the microscope. This limitation is counterbalanced by the
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Figure 1. Different perforations types—left side.

possibility of easily moving the endoscope through the middle
ear, following the instrument, which gives the surgeon a good
image of the topographic anatomy of the operated ear.

Endoscopic Type | Tympanoplasty can be Realized
Regardless of the Type of Perforation

The size and location of tympanic membrane perforations can
be challenging when trying to close them, both in the micro-
scopic and in the endoscopic techniques. Large and/or anterior
perforations are the most challenging types of perforations
(Figure 1).

Anterior perforations are challenging because the visual
control of the anterior limit of the perforation is limited,
especially in narrow or overhanging EACs. This difficulty
is mostly encountered in the microscopic technique, as it
gives a tubular view from the outside of the EAC. A retro-
auricular approach or a canaloplasty has often been real-
ized when using the microscopic technique. Surgical teams
found out that this difficulty is greatly reduced in the endo-
scopic technique, as the tip of the endoscope is intro-
duced in the middle ear and gives a wide-angled view of it.
Therefore, anterior perforations are perfect indications for
the endoscopic technique, with a significant reduction in the
realization of canaloplasties or retro-auricular approaches.*®
This allows surgical teams to reduce morbidity and interven-
tion times.

Furthermore, large and even total perforations are difficult to
manage because the graft needs to be stabilized in order not
to collapse in the middle ear. Studies have shown success rates
in endoscopic type | tympanoplasty even in very large perfo-
rations, with perforation closure rates of between 90% and
96%.78

Therefore, endoscopic type | tympanoplasty can be realized
regardless of the size and location of perforation.

Endoscopic Type | Tympanoplasty can be Realized in
Pediatric Population and Narrow External Auditory Canal
The size of the EAC can be a challenge while realizing a tym-
panoplasty for 2 reasons. First, when using the microscopic
technique, the view on the operating field is very limited and
can lead to a canaloplasty or to a retro-auricular approach with
skin incision.

Second, a narrow EAC makes it more difficult to work with
2 instruments (microscopic technique) or to introduce both
the endoscope and the instrument (endoscopic technique) in
the EAC without being in constant conflict.
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Nevertheless, studies have shown good surgical results with
the endoscopic technique in narrow EAC. A narrow EAC, espe-
cially in the pediatric population, is not a contraindication for
endoscopic type | tympanoplasty.28-1°

Therefore, the endoscopic technique is the technique of
choice when regarding a pediatric population, especially as it
allows a reduction of morbidity.

Different Techniques in Endoscopic Myringoplasty and
Type | Tympanoplasty

The use of the endoscope allows the surgeon to use many
different techniques in order to repair a perforated tympanic
membrane.

A simple myringoplasty can be realized either with the but-
terfly technique (Figure 2), inserting a piece of rimmed tragal
cartilage and perichondrium through the perforation, like a
grommet, or with a fascia underlay push-through technique
and fat myringoplasty (Figure 3). The choice of the tech-
nique depends on the habits and experience of the surgeon.
Both techniques are effective and have good anatomical and
functional results, even in the pediatric population or in large
perforations.”®1112

A type | tympanoplasty can also be realized endoscopically
with good anatomical and functional results, when lifting of
the tympano-meatal flap is necessary, for example when the
perforation is marginal.'"'® The difficulty here lies in the control
of the bleeding while lifting the flap, working single-handedly.
Several tricks can be used to limit this difficulty: controlled
hypotension, anti-Trendelenburg position, adrenaline infiltra-
tion of the EAC skin, the use of specific instruments with inte-
grated suction duct, or cottonoids with epinephrine which can
help dissect the annulus.'®

Most frequently, we realize a posterior tympano-meatal flap,
but other types of flaps such as the superior tympano-meatal
flaps can also be realized, exactly as with the microscopic
technique.

Use of Different Graft Materials

Studies have shown that there are several options when it
comes to the choice of the grafting material, without statisti-
cally significant differences in results.

Soft grafts can be used such as fascia temporalis or perichon-
drium, but tragal cartilage is often used as well. All those types
of grafts give satisfying and comparable anatomical and func-
tional results.'1214-16

The soft grafts appear to be a little more challenging to handle
when working single-handedly because they tend to curl up;
therefore, the use of cartilage is recommended for beginners.'

The Learning Curve

The endoscopic technique is a 1-handed surgery, as the other
hand is busy at all times holding the endoscope. This explains
why, when switching from microscope to endoscope, there is
an adaptation and practice time needed before mastering the
technique fully and before starting to realize other interven-
tions such as type Il or lll tympanoplasty.'®
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Figure 2. Perforation appearance (A), graft preparation (B) and placement into perforation (C, D, E), endoscopic appearance of tympanic

membrane in postoperative month 6 (F). Adapted from Akyigit et al.?!

Studies have shown that the learning curve is faster in expe-
rienced surgeons compared to trainees, but that success
rates are good in both cases. The adoption of the endo-
scopic technique does not impair the success rate of the
intervention.'”"®

Several studies also suggest that the learning curve for young
surgeons is faster with the endoscopic technique than with
the microscopic technique, with better surgical results, and
therefore suggest young surgeons should directly start with
the endoscope when performing type | tympanoplasty.'®2°

In our surgical team, we have found that it took approxi-
mately 6 months for the 2 experienced surgeons to master
the endoscopic technique fully, when it took approximately
10-12 months for the beginner surgeon.

How Do We Perform Underlay Cartilage Type |

Tympanoplasty?

1. The anesthesiologist realizes a general anesthesia.

2. Careful installation of the patient, laying on his back, head
turned away from the surgeon, 45°. We use foam cushions
to avoid head movements.

3. Skin disinfection and application of surgical drapes around
the ear.

Figure 3. Fat myringoplasty technique—right side tympanic
perforation.
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Infiltration of EAC with local anesthetics and adrenaline.

Cleaning of EAC and tympanic membrane.

6. Visualization of perforation and freshening of its border
with a pin.

7. Realization of tympanomeatal flap: using a round scalpel
with suction duct, semicircular incision from 12 o'clock
to 6 o'clock approximately, depending on the size of the
perforation.

8. Realization of lateral incision with a straight micro-
scalpel.

9. Careful detachment of flap and detachment of annulus.

10.Detachment of the tympanic membrane from the umbo
and distal portion of malleus handle when necessary.

11.If necessary because of the bleeding, use of adrenaline-

soaked cottonoids.

o

Figure 4. Type | tympanoplasty with tragal cartilage.
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12.Tragal cartilage and perichondrium graft should be slightly
larger than the perforation. We usually create a notch in the
cartilage only, leaving the perichondrium intact, in order to
slide the graft around the handle of the malleus.

13.We almost always use a perichondrium “skirt” that is larger
than the cartilage itself for more security when closing the
perforation. Sometimes we even spread it over the edges
of the posterior part of the EAC, where the flap has been
made, in order to stabilize the graft.

14.1f necessary, creation of a Gelfoam “cushion” for the graft,
that is disposed on the promontorium, to support the graft
and avoid its collapse.

15.Redraping of the tympanic membrane over the graft and
careful verification that the borders of the perforation are
laying on the graft.

Conclusion

For a successful start in endoscopic ear surgery, appropriate
setup, adapted instrumentations, and time are necessary. We
believe a surgeon has to start with and master type | tympano-
plasty when beginning endoscopic middle ear surgery.
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