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Abstract

Cochlear implantation is a highly technological method of rehabilitation for patients
with profound sensorineural hearing loss. In most cases, cochlear implantation
follows a standard technique, but there are cases that require meticulous attention
in the selection of tactics. Recently, chronic otitis media was considered as a
contraindication for cochlear implantation due to the risk of developing a number
of complications. Despite these potential problems, cochlear implantation is the
only solution to help patients with chronic otitis media and stage IV sensorineural
hearing loss. There are various methods for managing the above-mentioned group
of patients. Some authors describe performance of cochlear implantation with
middle ear surgery in one stage, while other authors, in several stages. The issue
of cochlear implantation in patients suffering from chronic suppurative otitis media
has always aroused discussions among otosurgeons.

In this article, we analyzed a series of clinical cases (10 patients) with
chronic otitis media who underwent middle ear sanation surgery and
cochlear implantation. In our opinion, a single-stage cochlear implantation
together with a sanation intervention on the middle ear can be considered
as a technique that allows to accelerate the auditory-speech rehabilitation
of patients with stage IV sensorineural hearing loss and epitympanitis. This
is especially important for patients with acquired pathology of the inner ear
and the risk of ossification of the cochlea spiral canal.
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Koxneapl-laﬂ MMIMJ1aHTAUUA ¥ NAaLUEHTOB
CcC AaINMMTUMNAHNTOM

B.E. Ky3soBkoBs, A.C. JluneHko, C.B. Cyrapoga, I1.P. XaputoHoBa, N.A. Tumocpeera, H0.C. KopHeBa

PIrbY «CaHkT-lNeTepbyprcknin Hay4HO-UcCcneoBaTenbCkuii MIHCTUTYT yxa, ropra, Hoca 1 pedn»
MwuHagpaBa Poccum (CaHkT-lTetepbypr, Poccuitickas Penepauns)

AHHOTaumA

KoxneapHas UMIUIaHTaI|s MpeficTaBisieT CO60i BHICOKOTeXHOIOTUUHBIN
MeTo[] peabUIMTAIMH JIMI], CTPaJlalolMX CeHCOHeBPalIbHOU TYIOyX0CTbIO
BBICOKOM CTeIleHH U ITyxoToH. Yalle Bcero koxjeapHasl UMIIaHTaLKs
IIPOBOAMTCS 110 CTAaHAAPTHOHM MeToMKe, O[HAKO HePelKO BCTPeYaloTCs
HeOopJMHapHble cilydad, Tpebytomuye Gojee THIaTeIbHOrO 1ojabopa Tak-
THKU BeJleHUs NalMeHTOB. B mpoIioM XpoHU4ecKuil THOWHBINA CpeJiHUiM
OTHUT CYMTAJICS NPOTHBOIIOKA3aHHeM K KOXJIeapHOM MMIUIaHTallui U3-3a
pHCKa pa3BUTHUS psijia ocinoxHeHnH. HecMoTpsi Ha 9TH IOTeHIMaIbHEIE
1po6s1eMBl, BBIIIOJIHEHHe KOXJIeapHOW MMILIaHTaIUH SIBIISeTCsl eIMHCTBEeH-
HBIM BapMaHTOM IOMOIIY allieHTaM C AIIMTUMIIAHUTOM U [IBYCTOPOHHeMH
XPOHHYECKOW CeHCOHeBpasIbHOM TyroyxocTsio IV crenenu. CyliecTByroT
PpasiMYHble METOIUKHU BeJleHHs BbllleyKa3aHHOW IPYIIIbl HarueHToB. OqHu
aBTOPHI OIIKCHIBAIOT IIPOBeJleHre KOXJleapHOH UMIUIaHTaIluK C CaHUPYIO-
UMY OIlepalisIMU Ha CPefIHeM yXe B OfIUH 3Tall, APYTHe — B HeCKOJIbKO
aTanoB. [Ipobiema koxJieapHOW UMIIIAHTAIUHY Y IAl[MeHTOB, CTPafaoIIX

www.innoscience.ru

XPOHUYECKHM THOMHBIM CPeJIHUM OTHTOM, OCTAeTCsi peMeTOM JIUCKYC-
CHU CPeJiul JIOP-XUPYPIOB.

B crarbe Mbl IpoaHAIM3UPOBAIIM CEPHIO KIIMHUYECKUX citydaeB (10 nanyen-
TOB) C SNUTHMIIAHUTOM, KOTOPBEIM ObUIa IIPOBeleHa CAHUPYIOIasl Olepanust
Ha CpeJlHeM yxe M KoxJleapHasi UMIUIaHTaIMsl. Ha Ham B3misy, onHosTanHoe
IPOBeJieHHe KOXJIeapHOM MMILIAHTAIlMK COBMECTHO C CAaHHPYIOIIUM BMella-
TeJIbCTBOM Ha CpeIHeM yXe MOXeT PaCCMaTpPHUBAThCS Kak MEeTO/IMKA, TI03BOJIsI-
I0I1[asl YCKOPUTD CIIyXOpedyeBylo peabUINTAIHIO HAIMeHTOB C JJBYCTOPOHHEH
XPOHUYECKOH CeHCOHeBPAJIbHOM TYTroyXocCTbio [V CTelleHu 1 SIUTUMIIAHUTOM.
3T0 0COOEHHO aKTYaJIbHO /ISt TAIIMEeHTOB C IPMOOPeTeHHOH 11aToIoruei BHy-
TPEHHEro yXa ¥ PUCKOM OCCU(pUKAIINK CIIUPAJIBHOTO KaHajIa yJIUTKH.
KurroueBbIe ci10Ba: KoxJieapHast UMIUIAHTAIIMsl, SITUTUMIIAHUT, XPOHUYECKUI
CPeJiHUIi OTUT, PaJiiKaJIbHasi OIlepariysi Ha CPeJJHEM yXe, IBYCTOPOHHSIsSI XPO-
HUYeCKasl CEHCOHeBpaJlbHasl TyroyXocTb IV crerenu.

KoHQuKT HHTepecoB: He 3asiBJIeH.
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m BACKGROUND

hronic suppurative otitis media (CSOM) is one of the

frequent medical conditions in otorhinolaryngology.
Its rate of incidence is 4.76 cases (1.7 to 9.4) per 1,000
population (ca. 31 million cases per year), 22.6% of cases
occur in children below 5 years old. The prevalence of this
pathology among children and adults worldwide is from 0.3%
to 15%, and 60% of patients suffer from a significant loss
of hearing [1].

Often, epitympanitis results in complications that might
cause deafness and that require cochlear implantation (CI).
Today, CI is the most efficient and technological method
of rehabilitation and social adaptation of people suffering
from deafness and profound sensorineural haring loss [2—4].
Lack of a unified tactics of management of patients with
epitympanitis makes the problem of CI a subject of ongoing
debate among ENT surgeons.

Epitympanitis used to be regarded as a contraindication
for CI due to the ‘portal of entry’ of infection which
undoubtedly increases the risk of development of
meningitis, relapsing choleteastoma and electrode extrusion
to the cavity after the radical surgery in the middle ear due
to damage to the fine epidermal lining [2, 5, 6]. Moreover,
development of otitis media after the implantation might
bring about intracranial complications, extrusion of the
device or necessitate removal of the implant. Despite
these potential problems, CI remains the only solution in
assistance to patients with epitympanitis [7, 8].

Patients with a severe hearing loss due to CSOM are
candidates for CI. However, they need close attention from
respective specialists [9].

m DESCRIPTION OF THE CLINICAL SERIES

The study included ten (10) patients who underwent
surgeries at the Saint Petersburg Research Institute of Ear,
Throat, Nose and Speech of the Ministry of Health of the
Russian Federation from 2019 to 2025. The patients had
grade IV bilateral chronic sensorineural loss of hearing and
epitympanitis. There were 2 children and 8 adults among the
patients. Within the specified period, 7 patients underwent
single-stage surgery and 3 patients, two-stage surgery. Two
patients had no ear surgeries prior to CI, 5 patients had a history
of a radical surgery on the implanted ear. One patient had had
antromastoidotomy on the implanted ear, and 3 patients had
had tympanoplasty on the implanted ear.
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Technique of Cochlear Implantation

Patient with epitympanitis and a history of antro-
mastoidectomy on the implanted ear. CI was performed
simultaneously with revision of the mastoid cavity. In the
course of the operation, during harvesting of the soft tissue,
a choleteastoma was visualized in the antromastoid cavity
(Fig. 1, 2).

Using a burr, the antromastoid cavity was extended to
the mastoid apex. Cholesteatoma matrices lined the plates
of the middle and posterior cranial fossae, as well as the
sigmoid sinus. They spread to the cells of the sinodural angle
and to the area of the anterior semicircular canal. All the
pathological mass was removed. The incus and malleus were
eroded, their remnants covered with cholesteatoma tissue,
which was removed. The tendon of the tensor tympani muscle
was represented by a stump, and the chorda tympani was
absent. Cholesteatoma tissue covered the tympanic section
of the facial nerve, whose bony canal was partially eroded,
and extended to the attic. Partial atticitomy and extended
posterior tympanotomy were performed to the level of
the bulb of the jugular vein. The pathological mass was
removed. Cholesteatoma tissue was identified within the
Eustachian tube and was also removed. At the transition
between the mastoid and tympanic segments of the facial
nerve, a herniation of the mastoid segment was observed,
which was decompressed using a burr. The overhang over
the cochlear window was removed with a burr, revealing a
fibrosed membrane of the cochlear window with an area of
fibrous obliteration. Diamond burs were used to drill out
the fibrous obliteration of the descending cochlear turn,
which extended approx. 7 mm. In the region of the basal
turn, fibrous obliteration was identified and drilled through.
A sponge soaked in dexamethasone was placed adjacent to
the mastoid segment of the facial nerve. The implant was
positioned and secured in its bed, with its active electrode
fully inserted into the cochlea via the mastoid cavity and
posterior tympanotomy. The excess electrode was covered
along its entire course with autologous cartilage strips and a
single fascial graft. The external auditory canal was packed
with a MEROCEL hemostatic sponge.

One year after the surgery the patient presented a computed
tomography (CT) scan of the temporal bones (Fig. 3). The
postoperative cavity is clean with no pathological mass. No
relapse of the choleteastoma or electrode extrusion were
identified.

www.innoscience.ru
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Figure 1. CT of the left temporal bone of the patient before surgical
intervention. The postoperative cavity after antromastoidotomy

is totally filled with cholesteatomic masses, the labyrinth fistula is
present, the tympanic segment of the facial nerve is exposed.

PucyHok 1. KT nesoti Buco4yHol kocmu nayueHma 00 npoBedeHust
onepamuBHO20 BMewamesnscmsa. [locneonepayuoHHas
nosocme nocse aHmpomMacmoudomomMuu momasbHO 3anosiHeHa
XonecmeamoMHbIMU MaccaMmu, Hanudue ucmyribl 1abupuHma,
obHaxkeHuUe bapabaHHO20 ceeaMeHma JIuYyeB020 HepBa.

Patient with epitympanitis without history of surgical
intervention on the implanted ear. CI was performed in two
stages: Stage I, radical surgery with sanation of the infection
focus; Stage 1I, six months after the radical surgery.

During Stage I, cholesteatomic masses were found
that engulfed the eroded malleus and incus. The stapedial
superstructure was absent, and partial destruction of the
posterior wall of the external auditory canal was noted. A radical
mastoidectomy was performed with removal of pathological
contents from the tympanic cavity, eradication of the chronic
infectious focus, and closure of the tympanic membrane defect.
A distinctive feature of the procedure was the preservation of
a slightly prominent ‘spur’ in the inferior part of the tympanic
cavity to support the electrode over the mastoid segment of the
facial nerve during the subsequent stage.

Six months later, during the CI, the burr cavity was opened
and expanded, and bored were used to prepare the implant
bed, the groove for the positioning of the electrode in the
mastoid segment of the burr cavity, and the tunnel in the
‘spur’. The implant was positioned and stabilized in the bed,
the active electrode being fully inserted in the cochlea via
mastoid cavity, groove above the ‘spur’ and the secondary
tympanic membrane opened earlier. The excess electrode
was covered along its entire course with autologous cartilage
strips and fascial grafts. The packing of the external auditory
canal was done with a silicone protector and “Belkozin”
hemostatic sponge.

Recurrence of the cholesteatoma was not observed in the
patients with a prior radical surgery on the implanted ear. The
difficulty of the CI was in the positioning and stabilization of
the active electrode in the mastoid and tympanic segments
to prevent its extrusion. For that purpose, the electrode was
covered with autologous cartilage and fascial grafts. In five
patients, an allograft cartilage was used (Fig. 4). Throughout
the entire follow-up period, extrusion of the electrode was
not observed.

www.innoscience.ru

Figure 2. Intraoperative photo of the patient with the exposed
antromastoid cavity on the left, where a fragment of a cholesteatoma
is visualized.

PucyHok 2. VlHmpaonepayuoHHoe ¢pomo nayueHma co BCKpbimou
aHmpomMacmoudanbHol nonocmeto cnesa, 20e Budyanusupyemcsi
ppazmeHm xonecmeamomeil.

Figure 3. CT of the left temporal bone of the patient 12 months
after the surgery. The postoperative cavity is without pathological
contents. There are no signs of recurrence of cholesteatoma and
electrode extrusion.

PucyHok 3. KT nesoli BucoyHol Kocmu nayueHma Yepe3

12 MecsiyeB nocrie npoBedeHUst OnepamuBHO20 BMellamesibcmaa.
[MocneonepayuoHHas nonocmes 6e3 namon02u4ecKo20
codepxxumMozo. [pusHaku peyudusa xosecmeamoMsl U IKCMpy3uu
3nekmpoda omcymcmsyom.

Patient with grade IV bilateral chronic sensorineural loss
of hearing and history of antromastoidoectomy. CT scans of
the temporal areas visualize cholesteatoma completely filling
the antromastoid cavity. A decision was made to perform a
simultaneous sanation surgery on the middle ear and cochlear
implantation. In the course of the operation, cholesteatomic
masses were found that extended in the entire antromastoid
cavity and penetrated into the attic. Atticotomy was performed
with preservation of the posterior wall of the external auditory
canal. The cholesteatomic masses were removed. Following
the posterior tympanotomy and opening of the secondary
membrane of the cochlea, the electrode grid was placed in
the scala timpani. The preservation of posterior wall of the
external auditory canal excluded the necessity of additional
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Figure 4. Intraoperative photo of the electrode being covered with
autofasciation and allogeneic cartilage during cochlear implantation
after radical surgery of the left ear.

PucyHok 4. VilHmpaonepayuoHHoe ¢pomo ykpbimusi anekmpooa
aymodpacyuell u annozeHHbIM XpsSWOoM Nnpu npoBedeHUU
KoxneapHol uMnaaHmayuu nocne padukasbHol onepayuu Ha
1eBoM yxe.

coverage of the electrode and reduced the risk of its extrusion
in the postoperative period.

The cholesteatoma was found intraoperatively in three
patients: 1) the patient with a history of antromastoidotomy
on the implanted ear, 2) the patient with a history of separate
atticoantrotomy and 3) the patient with no history of ear
surgeries (in case of the latter, the CI was performed in two
stages).

The posterior wall of the external auditory canal had to be
removed in two patients.

All patients underwent planned postoperative otomicroscopy
1 month and 6 months, during their rehabilitation course. No
postoperative complications were observed in any of the
patients. The results of hearing and speech rehabilitations were
similar to those in patients of the respective age groups who
had no epitympanitis.

m DISCUSSION

Contemporary literature presents extensive data on methods
of treatment and tactics of management of patients with
epitympanitis who underwent or are planning to undergo CI.
At the same time, the views of specialists on the surgical tactics
differ, especially with respect to staging of surgeries.

Thus, J. T. F. Postelmans et al. (2009) believe that cochlear
implantation is to be performed in stages for patients with signs
of active chronic suppurative otitis media. CSOM patients
with a cavity after a radical surgery without any pathological
changes may benefit from a single stage CI. It is generally
accepted that CI would be safe for patients with non-acute
epitympanitis. At the same time, their results show that there
is still a possibility of serious complications with subsequent
replacement of the cochlear implant [10].

In the study of P. Canzi et al. (2023) that included data
of patients who underwent surgeries from 2005 to 2022, the
single-stage surgery was demonstrated to be the optimal tactic.
Multiple-stage surgeries are mainly recommended in the event
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of presence of cholesteatomic masses, but not in an active
inflammatory process [11].

As early as in 2009, C.A. Hellingman and E.A. Dunnebier
analyzed literature data and came to the conclusion that the
patients with cholesteatoma would benefit from separate
atticoantrotomy or a radical surgery of the middle ear with
subsequent CI in stage II using a non-obliterative technique.
IF a cavity remains after a radical surgery, a non-obliterative
procedure is recommended after the mastoidectomy (revision
mastoidectomy) to prepare the ear for the implantation and to
ensure protection of the electrodes, preferably without closure
of the external auditory canal, which simplifies control in the
follow-up period [12].

The problem of CI in CSOM is analyzed in detail in the
retrospective study of A. Vashishth et al. (2018) including
35 patients. In 31 cases, the implantation was performed
simultaneously with the sanation operation, and in 5 cases,
in two stages. The average follow-up period was 7 years.
Explantation was required in 4 patients (11%) due to
electrode extrusion and infection; in three patients, recurrent
implantation was performed. No relapse of choleasteotoma
was observed. The authors concluded that CI was possible
in this category of patients, and the simultaneous tactics was
possible when there was no active inflammation, yet the risk
of explantation was higher than in the cases of conventional
implantation [13].

Young Hoon Yoon et al. (2020) assessed remote outcomes of
different tactics of CI in CSOM. The average follow-up period
was 3 years (ranging from 0.5 to 9 years). One patient with
a staged CI in the cavity after a radical surgery experienced
electrode extrusion. The treatment of this complication
involved subtotal petrosectomy (SP) and obliteration of
the cavity. No significant differences were observed in the
outcomes of the hearing and speech rehabilitation between
single- and multiple-stage CI [14].

S. Lee et al. (2020) conducted a retrospective study of
31 patients with simultaneous CI and subtotal petrosectomy.
Significant improvement of results of hearing and speech
rehabilitation was seen in all patients, as compared to
preoperative observations. Complications developed in three
patients (9.6%). One patient had a defect of closure of the
external auditory canal, and two more had migration of the
transceiver of the cochlear implant. The migrations occurred
despite stabilization of the device in the temporo-parietal area.
Migrated implants were returned into position in a revision
surgery. The authors concluded that simultaneous CI with SP
was an effective and safe surgical method with a relatively low
incidence of complications [15].

m CONCLUSION

Single-stage cochlear implantation with sanation on the
middle ear may be regarded as a method facilitating faster
hearing and speech rehabilitation of patients with grade
IV of bilateral chronic sensorineural loss of hearing with
epitympanitis. This is even more important for patients
with an acquired pathology of the middle ear and the risk of
ossification of the spiral canal of the cochlea. =
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