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Introduction

Since many years, myringoplasty
has been recognized as a safe and
successful procedure when per-
formed by experienced hands.

Today, surgeons try to mini-
mize surgical trauma to reduce
wound complications and improve
the cosmetic and psychological
impact of any surgical procedure. 

Most myringoplasty techniques
require a skin incision for graft
harvesting. This step is not with-
out morbidity as postoperative
complications such as
haematoma, infection, pain and
delayed healing may develop.

For small or midsized central
tympanic membrane perforations
of the posterior or inferior quad-
rants, a transcanal myringoplasty
can be performed with many types
of graft material.

In the past and present, fascia
temporalis, perichondrium, tragal
perichondrium-cartilage some-
times shaped like a grommet, fat,

paper patches, supports containing
a cell-free dermal matrix
(Alloderm®), hyaluronic acid
patch (Epifilm®), and other exotic
types of biomaterials1-3 have been
used.

This article describes the tech-
nique and the preliminary results
of transcanal myrinogoplasty with
the Tutopatch® (Tutogen Medical,
Inc., Alachua, FL, USA). The
Tutopatch® is derived from
bovine pericardium and is a pre-
ferred biomaterial for repair of
soft tissue deficiencies, for exam-
ple closure of dura mater after a
neurosurgical procedure. The
mechanical properties of the
Tutopatch® – its strength, flexibil-
ity, and elasticity – are compatible
with those needed for closure of
tympanic membrane perforations.

Material and Methods

The indication for this technique
is a small or midsized central tym-
panic membrane perforation,

which does not exceed one third
of the tympanic membrane surface
and is located in the inferior or
posterior quadrants. The patient’s
history may involve prior
myringoplasties. The shape of the
external auditory canal must allow
total visibility of the perforation.

The procedure starts with
desinfection, and meatal infiltra-
tion with 1% lidocaine and
5 µg/ml epinephrine. Next, the
edge of the perforation is renewed
and a Rosen incision (a curved
incision from a 12-o’clock to 6-
o’clock position or to the anterior
level of the perforation) is per-
formed. The skin flap must be at
least 6 to 8 mm long and is prele-
vated up to the fibrous annulus
which is dislocated out of its bony
sulcus. Care is taken not to dam-
age the chorda. Inferiorly, the
annulus is luxated to the anterior
level of the perforation. The
mobility of the ossicular chain is
checked and the tympanomeatal
flap is elevated from the malleus
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handle. The Tutopatch® graft is
appropriately shaped with the
Tutopatch® 14-mm-diameter-
disk. The Tutopatch® graft is next
placed over the malleus handle,
the annulus and the denuded bone
(Figure 1).

The rough side of the graft is
facing up for an easier adjustment
through the tympanic perforation
when the tympanomeatal flap is
reflected. The graft is fixed to the
tympanomeatal flap with fibrin
glue. The entire reconstructed
tympanomeatal flap is reflected
after the hypotympanon is filled
with Spongostan® (Johnson &
Johnson Medical, Gargrave,
Skipton, U.K.) so that the graft
will be pressed to the tympanic
membrane. The skin flap is
aligned with the bone to its origi-
nal position and the external audi-
tory canal is packed with
Spongostan®.

During the first week, ear drops
with ciprofloxacine are applied

twice a day in the ear canal and
oral antibiotics are taken for
5 days.

From the second to the end of
the fourth week, eosin 2% drops
are applied twice a day.

The remaining packing is
removed at the end of the fourth
week.

Preliminary Results

Study Population

We conducted the study from
April 2005 to March 2006. All
patients met the necessary criteria
for this technique and had a mini-
mum postoperative otoscopic and
audiometric follow-up of four
months. All surgical procedures
were performed by the first author.
Fourteen patients were included in
this preliminary study. The age
ranged from 7 to 42 years with a
follow-up period ranging from 3
to 17 months. All operations were

performed under general anesthe-
sia in an outpatient surgery center.

Anatomical results

Our definition of anatomical suc-
cess is when the tympanic mem-
brane is free of permanent compli-
cations and ensures isolation and
protection of the middle ear from
the outside world. Thirteen of the
fourteen cases were anatomically
successful. One residual perfora-
tion was observed with a patient
who had undergone three previous
myringoplasties because of chron-
ic suppurative otitis media. 

For all successful cases, we
observed a complete healing when
the packing was removed at the
fourth week’s postoperative visit.
One case of myringitis, 2 months
after the operation, could be con-
trolled with a topical antibiotic.

Audiological results

Hearing assessment was based on
pure-tone audiometry: preopera-
tively; after removal of the pack-
ing from the auditory canal; and at
each follow-up visit. The last
audiometric result was considered
as the auditory outcome. We did
not observe any increase of bone
conduction thresholds.

At frequencies of 0.5, 1, 2,
4 kHz, all but one patient had a
mean residual air-bone gap (ABG)
within 10 dB. The only exception
was the patient with the residual
perforation.

Discussion

For small or midsized central tym-
panic membrane perforations of
the posterior or inferior quadrants
that are fully visible, a transcanal
myringoplasty can be performed
with many different graft materi-
als.

Figure 1
Rosen incision from 12-o’clock to the anterior border of the
perforation. Skin flap of 6 to 8 mm long. Tympanomeatal flap
with fibrous annulus, dislocated out of the sulcus and elevated
from the malleus handle. Tutopatch® placed over the malleus
handle, the annulus, and the denuded bone.
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Xenografts (patch of paper,
cell-free dermal matrix
(Alloderm®), hyaluronic acid
patch (Epifilm®), and other mate-
rials) can be used for myringo-
plasty without modification of the
anatomy of the tympanic mem-
brane but yield lower anatomical
success rates compared to auto-
grafts (fascia temporalis, peri-
chondrium or tragal perichondri-
um-cartilage).1-5

Myringoplasty with the
Tutopatch® does not differ from
the classical “overlay” or “under-
lay” myringoplasty with auto-
grafts, and seems to give similar
anatomical and audiological
results, but does not require graft
harvesting. Peroperative manipu-
lation of the Tutopatch® feels sim-
ilar to handling fascia temporalis
or perichondrium; it’s easy to han-
dle its shape and place.

The Tutopatch® myrinogplasty,
thus, does not require new techni-
cal skills for a trained otosurgeon
and offers the advantage of no

donor site morbidity, reduced
operation time, and preserved
native tissue for later use. For the
inexperienced otosurgeon, the
Tutopatch® eliminates the possi-
ble mistake of incorrect fascia
temporalis harvesting. It can also
be used successfully in cases such
as revision tympanoplasty when
standard tissue grafts are not avail-
able or difficult to obtain.
Myringoplasty with the
Tutopatch® can, of course, be per-
formed under local anaesthesia.

Conclusion

When anatomically feasible, a
transcanal myringoplasty with the
Tutopatch® graft yields similar
anatomical and audiological
results compared to fascia tempo-
ralis, perichondrium, or tragal
perichondrium-cartilage, but
reduces wound complications of
autograft harvesting, and reduces
the negative cosmetic and psycho-
logical impact of myringoplasty. 
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