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PRACOVNY STOL

(Obr. 1)

« Spankova kost

+ Drziak na spankovu kost

« Chirurgicky mikroskop

+ Odsavaci systém

« Vrtacka / fréza s oplachom

* Rovny / zahnuty drziak na vrtaky

+ Sada rezacich a diamantovych vrtakov
+ Sada chirurgickych inStrumentov

+ Sada mikrochirurgickych inStrumentov

PRIPRAVA NA DISEKCIU

Z povrchu planum mastoideum spankovej kosti je
potrebné odstranit spojivové tkanivo. Koza kostnej
casti vonkajSieho zvukovodu, ako aj blanka bubienka
ostanl neporusené. Supina spankovej kosti sa fixuje
do drziaka. Ulozenie spankovej kosti v drziaku
koresponduje s polohou ucha pocas operacie
(pacient lezi na chrbte s hlavou oto¢enou na opacnu

stranu). Zacina sa rezacou frézou 6.0 mm v rovnom

drziaku a odsavacom 4.0 mm.

Obr. 1: Nastroje pre disekciu
spankovej kosti

Fig 1: Instruments for temporal bone
dissection

WORKSPACE

(Fig.1)

« Temporal bone

« Temporal bone holder

« Surgical microscope (assistant, camera optional)
« Suction system

« Drilling machine with irrigation system

- Straight, angled handpiece

- Set of cutting and diamond burrs

« Set of surgical Instruments

- Set of microsurgical Instruments

PREPARATION FOR DISSECTION

The connective tissue must be removed from the
mastoid plane of the temporal bone (TB). The skin of
the bony external ear canal and ear drum are left
intact. The squama of the TB is fixed in the TB holder.
The orientation of the temporal bone in its final
position resembles the position of the ear during
surgery (patient in supine position with head turned
to the opposite side). The 6.0 mm cutting burr in the
straight handpiece and 4.0 mm suction tube are

ready for usage.




Obr. 2: UloZenie spankovej kosti v
drziaku koreSponduje s polohou
ucha pocas operacie.

1. Meatus acusticus externus

2. Linea temporalis

3. Processus mastoideus

Fig 2: Temporal bone position for

the disseection resembling supine
position of the patient during ear
surgery.

1. Meatus acusticus externus

2. Linea temporalis

3. Processus mastoideus

ORIENTACIA A SMER
(Obr. 2)

« Superior znamena nahor k temporainej linii (kranidlne)
« Inferior znamena nadol k hrotu mastoidu (kaudalne)
« Posterior znamena dozadu k sinus sigmoideus (dorzalne)
« Anterior znamena dopredu k Eustachovej trubici (ventralne)
+ Medialne znamena dovnutra smerom k vnutornému uchu
« Lateralne znamena von k vonkajsiemu povrchu

spankovej kosti

AKO PRACOVAT S USNOU VRTACKOU

« Chyt drziak vrtaka ako pisacie pero

- Vftaj kost posuvnym a rota¢nym pohybom

« Pouzivaj najvacsi vhodny vrtak

» Nenechaj rotovat vrtak na jednom mieste

« Usilnd manipulacia s malym vrtakom mdze sposobit
neziaduci hlboky prenik

« Vzdy oplachuj miesto vrtania

- Vzdy pouzivaj ostré rezacie a diamantové vrtaky

- Vftanie miernym tlakom s vySSou rychlostou je
efektivnejSie, nez pouzitie nizsej rychlosti

a intenzivnejSieho tlaku

ORL
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ORIENTATION AND DIRECTION

(Fig.2)

« Superior means up towards the temporal line

« Inferior means downward towards the mastoid tip
« Posterior means backward towards the sigmoid sinus
« Anterior means front towards the Eustachian tube
+ Medial means inward towards otic capsule

- Lateral means out towards external surface of the TB

HOw TO WORK WITH THE DRILL
SYSTEM

« Hold the handpiece like a pen

« Cut the bone with the rotating and moving burr
« Use the biggest appropriate burr

« Do not keep the rotating burr pressed against one
spot

« High pressure with the small burr may cause
undesirable deep penetration

« Always irrigate the drilling area

« Always use sharp cutting burrs (as well as sharp
diamond burrs)

« Applying high speed with low pressure is much

better than low speed and high pressure

KLINIKA LFUK, UNB A SZU



« Rezaci vrtak poskodzuje, trha jemné tkaniva

« Diamantova fréza neposkodzuje jemné tkaniva
(ak s flou zaobchadzas opatrne)

 Pozorne sleduj zmeny charakteru kosti

+ Rozlisuj kostnu platfiu od intercelularnej septacie
pneumatizovanej kosti.

« Kostna platna vzdy upozorfiuje na pritomnost
Struktury leZiacej za fou

- Dalsie vftanie na urovni ,blue line" vedie rychlo

k obnaZeniu makkych tkaniv pod kostou

MASTOIDEKTOMIA

(Obr. 2,3,4,5,6)

Chirurgické pole ohranicuju nasledujuce Struktury:
processus mastoideus inferiorne, vonkajsi
zvukovod a zygomaticky obluk anteriorne, linea
temporalis superiérne a retrosigmoidny priestor
posteridrne. Vrtanie zac¢iname naznacenim T linie.
Horizontalna linia (vo vztahu k polohe spankovej
kosti) sa dotyka zadnej steny vonkajSieho
zvukovodu a na fu kolma linia je pokracovanim
linea temporalis (Obr. 3). Priesecnik linii
predstavuje priestor, v hibke ktorého mozno
ocakavat antrum mastoideum. Odstranenim
povrchovej kortikalnej vrstvy sa otvoria prvé
periférne dutinky. Ako prvu Struktiru mozno
identifikovat kostnu platriu sulcus sinus
sigmoideus. Modra farba sinus sigmoideus presvita
cez tenku kost. Presné odstranenie vzdusnych
dutiniek obnazi kostnu platru sulcus sinus
sigmoidei obdobne ako ked sochar vysocha sochu

z kamena.

« Poziciu sinus sigmoideus mozno zobrazit na CT
vySetreni pred chirurgickym vykonom, upozorni
Nna mozné variacie

« Predovsetkym na spankovej kosti u deti,
neopatrnym vitanim mozno otvorit sinus

sigmoideus so zavaznym krvacanim

Vitanie pokracuje skeletizaciou stien
mastoidalneho hrotu. Treba zniest kortikalnu kost

a obnazit Upon m. digastricus v digastrickej hran

* The cutting burr tears the soft tissue

» The diamond burr leaves the soft tissue intact

(if handled gently)

« Keep your eyes wide open to recognize changes
in bone character

« Learn to differentiate the presence of bony plate
from that of pneumatised bone

- Bony plate always indicates the presence

of a structure behind it

« Drilling on a blue line will rapidly expose the soft

tissue behind the bone

MASTOIDECTOMY

(Fig 2,3,4,5,6)

The following structures define the surgical field:
Mastoid tip inferiorly, ear canal and zygomatic arch
anteriorly, temporal line superiorly and
retrosigmoid line posteriorly. The drilling starts by
marking the T shape lines. The (superior-inferior)
vertical tangent line touches the posterior ear
canal wall and the horizontal (anterior - posterior)
line follows the linea temporalis (Fig 3). The
crossing point shows the space where one can
expect to find the antrum mastoideum in the
deeper layer. The cortical layer is gradually
removed with a cutting burr, opening the periantral
cells. The first structure to be identified is the
sigmoid sulcus bony plate. The blue colour of the
sigmoid sinus filters through the thin bone. Precise
removal of the surrounding cells will expose the
sulcus sigmoideus bony plate, similar to a statue

emerging from stone.

« The sigmoid sinus position can be evaluated on
the CT scan during a real surgery

« Especially in the paediatric temporal bone,
incautious drilling may open the sinus with severe

bleeding

The drilling continues to skeletonise the walls of
the mastoid tip. Drilling against the medial wall of

the mastoid tip opens the corticalis and exposes
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Obr. 3: Vrtanie cez kortikalnu vrstvu.
Horizontalna linia sa dotyka
vonkajsieho zvukovodu, kolmica
sleduje linea temporalis

1. Meatus acusticus externus

2. Linea temporalis

3. Horizontalna vrtacia linia

Fig 3: Drilling through the mastoid
cortex. Horisontal drilling line is a
tangent to the external meatus,
perpendicular drilling line follows
linea temporalis.

1. Meatus acusticus externus

2. Linea temporalis

3. Horisontal drilling line

Obr. 4: Stav po odstraneni
kortikalnej vrstvy. Cez skeletizovanu
platnu sulcus sinus sigmoideus
modro presvita sinus

1. Sulcus sinus sigmoideus

2. Processus mastoideus

3. Meatus acusticus externus

Fig 4: Mastoid corticalis bone
removed. Bony plate covering
sigmoid sinus exposed (bluish
colour).

1. Sulcus sinus sigmoideus

2. Processus mastoideus

3. Meatus acusticus externus

Obr. 5: Otvorenie antrum mastoideum
a aditus ad antrum mastoideum

s nazltlou spodinovu, ktorti tvori lateralny
semicirkularny kanalik

1. Sulcus sinus sigmoideus

2. Aditus ad antrum mastoideum

3. Canalis semicircularis lateralis

4. Middle fossa bony plate

5. Sinoduralny uhol

6. Intersinofacialny priestor

Fig 5: Exposition of antrum mastoideum
and aditus ad antrum with yellowish
bottom created by lateral semicircular
canal.

1. Sulcus sinus sigmoideus

2. Aditus ad antrum mastoideum

3. Canalis semicircularis lateralis

4. Middle fossa bony plate

5. Sinodural angle

6. Intersinofacial (retrofacial) space




(linea digastrica) (Obr. 4). Horizontalna linia

digastrickej hrany ukazuje na polohu foramen
stylomastoideum a definuje poziciu mastoidalneho

Useku kanala tvarového nervu.

Po odstraneni periantralnych dutiniek v hornej casti
disek¢ného pola sa otvori antrum mastoideum,
najvacsi vzdusny priestor v spankovej kosti.

Po otvoreni antrum mastoideum mozno vidiet
kostné vyklenutie podmienené lateralnym
polkruhovitym kanalikom (Obr. 5). Predstavuje jeden
z klucovych orientacnych chirurgickych bodov, ktory
sa identifikuje bez dalSieho vftania na dne antrum
mastoideum. Horna cast lateralneho polkruhovitého
kandlika je zretelnd anatomicka Struktura (os
petrosum), ktora tvori ¢ast medialnej steny antra.
Na rozdiel od predného a zadného semicirkularneho
kanalika, lateralny kanalik nie je prekryty
pneumatizovanou kostou. Orientujuc sa polohou
lateralneho semicirkularneho kanalika pokracujeme
v odstrafovani pneumatizovanej kosti. Medialne

od sulcus sinus sigmoideus sa nachadza kostna
platna zadnej jamy lebecnej. Smerom nahor treba
skeletizovat platfiu strednej jamy. Spojenie platni
zadnej a strednej jamy lebecnej sa nazyva

sinoduralny uhol (Citelliho uhol).

Obr. 6: Rozsirovanie aditus ad
antrum mastoideum

1. Canalis semicircularis lateralis
2. Incus and head of malleus
complex

3. Canalis semicircularis anterior
4. Canalis facialis

5. Sulcus sinus sigmoideus

6. Intersinofacialny priestor

Fig 6: Exploring aditus ad antrum
mastoideum

1. Canalis semicircularis lateralis

2. Incus and head of malleus
complex

3. Canalis semicircularis anterior
4. Canalis facialis

5. Sulcus sinus sigmoideus
6.Intersinofacial (retrofacial) space

the attachment of the digastric muscle in the
digastric ridge (linea digastrica) (Fig 4). The
horizontal line of the digastric ridge shows the
position of the stylomastoid foramen and defines
the position of the mastoid segment of the facial

canal.

In the upper part of the surgical field, removal of the
periantral cells finally opens the antrum mastoideum,
the largest air-filled space in the temporal bone.
Once the mastoid antrum is open, the bony lateral
semicircular canal can be seen (Fig 5). This is one of
the key surgical landmarks that can be identified
without additional drilling at the bottom of the
antrum mastoideum. The upper part of the lateral
semicircular canal is a clear anatomical structure
(petrosal bone) creating a part of the medial wall of
the antrum mastoideum. Unlike the anterior and
posterior semicircular canals, the lateral canal is not
covered by the pneumatised temporal bone. After
confirming the anatomical orientation by identifying
the lateral semicircular canal, remove the
pneumatised bone to reach the bony plate of the
posterior fossa dura medially to the sigmoid sinus
and drill superiorly to expose the middle fossa bony

plate. The confluence of the middle fossa and
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Dalsou skeletizaciou mozno postrehnit modro
presvitajuci horny petrézny splav (sinus petrosus

superior) (Obr. 5).

Priestor medzi zadnou stenou mastoidalneho useku
kanala tvarového nervu a sigmoidalnym splavom
sa oznacuje ako retrofacialny (intersinofacialny).
Sledujuc priebeh splavu kaudalne mozno preniknut

k foramen jugulare.

- Identifikuj hrot processus mastoideus pocas prace
s makkymi tkanivami

« Skeletizuj digastrickii hranu az ku kanalu
tvarového nervu

« Digastricka fascia obaluje tvarovy nerv a znizuje
riziko jeho poranenia pocas vftania v tejto oblasti

« Petrézna kost je ZItkastej farby, tvrdsia a pevnejSia
ako ostatna spankova kost

+ Oba skryté semicirkularne kanaliky (predny

a zadny) sa daju skeletizovat od pneumatizovanej
spankovej kosti

« Ampula zadného polkruhovitého kanalika ukazuje
na polohu druhého ohybu tvarového nervu

+V pripade, Ze stratiS anatomickd orientaciu, hladaj

dura mater strednej alebo zadnej jamy lebecnej

Vftanim v prednej hornej ¢asti antrum mastoideum
sa postupne otvara epitympanum. Znasanim kosti
lateralne a anteriorne od lateralneho
semicirkularneho kandlika sa odhali kratky vybeZok
nakovky (Obr. 6). Dalej treba zniest lateralnu stenu
atiku a vizualizovat hlavicku kladivka. Vytvori sa tak
pristup do supratubarneho recesu (anteriorne

od kladivka). Orientaciu poskytne aj poloha dury
strednej jamy lebecnej. V dobre pneumatizovanej
spankovej kosti je vzdialenost medzi skeletizovanou
lateralnou stenou atiku a kostnou lamelou strednej
jamy 4 - 6 mm. Pri malo pneumatizovanej spankovej
kosti m6ze byt dura strednej jamy v Urovni hornej

steny vonkajsieho zvukovodu.

ORL
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posterior fossa bony plate is called the sinodural
angle (Citelli angle). If skeletonised to a thin plate,
the blue-coloured superior petrosal sinus can be

seen filtering though the thin bone (Fig 5).

Once the antrum mastoideum and posterior wall of
the stylomastoid facial canal are defined, the
retrofacial (intersinofacial) space is open, following
the sigmoid sinus towards the jugular foramen

under the tympanic cavity.

« Explore the mastoid tip during soft tissue work in
real surgery

« Bring the digastric ridge close to the facial canal

« The digastric fascia encircles the facial nerve and
reduces the risk of injury to the facial nerve when
drilling in this area

* The petrosal bone is yellowish and harder than
temporal bone

« Both posterior and anterior semicircular canals
can be skeletonised from the pneumatised
temporal bone

» The ampulla of the posterior semicircular canal
shows the position of the second facial canal curve
* In case the anatomical orientation is lost, look for

the dura mater (middle or posterior fossa)

The drilling continues to expose the epitympanum
from the antrum mastoideum. The bony edge of
the anterior wall is gently removed laterally from
the lateral semicircular canal surface to expose the
short process of incus (Fig 6). Step by step the
lateral attic wall is removed to expose the head of
the malleus to have access anteriorly from the
malleus to the supratubal recess. One has to
respect the position of the middle fossa dura. In
well-pneumatised temporal bone, the distance
between the skeletonised lateral attic wall and the
middle fossa bony plate is 4-6 mm. In poorly
pneumatised TB the middle fossa dura is in the

level of the upper wall of the external ear canal.

KLINIKA LFUK, UNB A SZU



Obr. 7: Zadna tympanotémia

. Manubrium mallei

. Processus longus incudis

. Stapes

. Canalis semicircularis lateralis
. Canalis facialis

. Kostny mostik pri kratkom
vybezku nakovky

o Ul N W N

Fig 7: Posterior tympanotomy

1. Handle of malleus (manubrium
mallei)

2. Long process of incus (processus
longus incudis)

3. Stapes

4. Canalis semicircularis lateralis

5. Canalis facialis

6. Bony bridge to support short
process of incus

ZADNA TYMPANOTOMIA

Po identifikacii konca kratkeho vybeZzku nakovky
treba malym diamantovym vrtakom (2-3 mm)
skeletizovat priestor medzi sulcus tympanicus
(medialna hrana steny vonkajsieho zvukovodu)

a laterdlnou stenou mastoidalneho useku kanala
tvarového nervu. Postupne sa takto otvori zadna

Cast bubienkovej dutiny (zadna tympanotomia).

Pri rieSeni cholesteatomu sa pri zadnej
tympanotomii znasa cela kostna stena od urovne
epitympana. Pri tychto chirurgickych vykonoch

sa zvycajne odstrani aj nakovka a priestor medzi
mastoidalnou trepanac¢nou dutinou a bubienkovou
dutinou sa otovri nasiroko na zaistenie dostatocnej

ventilacie a drenaze.

Pri kochlearnej implantacii alebo pri aktivhych
stredousnych implantatoch sa ponechava kostny
mostik, ktory chrani a stabilizuje polohu nakovky
(Obr. 7). Hranice zadnej tympanotémie tak tvoria
kostny mostik superiorne, sulcus tympanicus
lateralne, kanal tvaroveho nervu medialne a kanal

chorda tympani inferiérne.

Pri sanacnej chirurgii pre cholesteatom je zadna

tympanotoémia vyrazne $irsia. Sirokd komunikaciu

POSTERIOR TYMPANOTOMY

Once the tip of the short process of the incus is
exposed, the space between the sulcus tympanicus
(the medial edge of the external ear canal wall) and
the lateral portion of the mastoid facial canal is
drilled out with a small diamond burr. This drilling will
gradually open the posterior wall of the tympanic
cavity (posterior tympanotomy). There are two ways
to open the posterior wall of the tympanic cavity. In
cholesteatoma cases, the epitympanum
communication gradually continues to posterior
tympanotomy. Usually the incus is also removed in
this procedure and the communication space
between the mastoid cavity and tympanic cavity with
its Eustachian tube is widely open to ensure proper
ventilation and drainage. In cases of cochlear
implantation or middle ear implantation, the tiny
bony bridge which supports the short process of the
incus is left in place (Fig 7). The borders for the
posterior tympanotomy in implantation cases consist
of the bony bridge superiorly, sulcus tympanicus
laterally, facial canal wall medially and chorda
tympani canal inferiorly. In cholesteatoma cases, the
size of the posterior tympanotomy is much wider,

directly open to the aditus by removing the incus
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s aditus ad antrum umozZnuje odstranenie kostného

mostika pred nakovkou.

Zadna tympanotomia sa dokondi stencenim zadnej
steny kostnej ¢asti vonkajsieho zvukovodu kranialne
od zygomatického vybeZku a kaudalne az

po uUroven prednej steny zvukovodu.

V ojedinelych pripadoch riesenia neprehladného
cholesteatému alebo tumoru mozno pre lepSiu
orientaciu celu skeletizovanu zadnu stenu
zvukovodu en bloc odstranit a po ukonceni operacie

nasledne vlozit na pévodné miesto.

Postup opisany v ¢asti Zadna tympanotomia je
znamy ako ,canal wall up" mastoidektomia
(zatvorena technika), pri ktorej sa ponecha
neporusena zadna stena zvukovodu. Pri odstraneni
skeletizovanej zadnej steny zvukovodu ide

o techniku nazyvanu ,canal wall down"
mastoidektomia (otvorena technika).

Ak sa otvoreny vykon planuje od zaciatku, mozno
zadnu stenu odstranovat postupne pocas

mastoidektomie.

ORL
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bony bridge. After completing the posterior
tympanotomy the posterior bony ear canal wall is
nicely shaped, from the zygoma in the upper part to
the anterior wall in the lower part. In the surgical
cases where the cholesteatoma or tumour
conditions require better orientation and more space
to work with important structures, this skeletonised
posterior wall can be easily removed en bloc and

reimplanted after completion of the surgical work.

The procedure described in this part is known as
canal wall up mastoidectomy (closed technique),
with the posterior ear canal wall left intact. When
removing the skeletonised posterior ear canal wall,
the procedure is called the canal wall down
technique (open technique). If the open technique is
planned from the beginning of the surgery, the
posterior canal wall can be removed gradually with

a mastoidectomy.

KLINIKA LFUK, UNB A SZU
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INFRAFACIALNA TYMPANOTOMIA

Pri vytvarani zadnej tympanotémie sa stencuje
lateralna stena mastoidalneho Useku tvarového
nervu. Pri frézovani dutiniek v intersinofacialnom
priestore sa skeletizuje zadna stena mastoidalneho
Useku kanala tvarového nervu a postupuje sa
smerom k bulbus superior v. jugularis. Stencovanim
kosti dolnej steny kanala pod nervom pouzitim

2 mm diamantovej frézy sa vytvori komunikacia
medzi hypotympanom a intersinofacialnym

priestorom.

« Daj pozor na nakovku pri otvarani epitympana.
Kontakt s rotujucou frézou mdze zapricinit zavaznu
akutraumu (skontroluj integritu inkudo-
stapedidlneho skibenia, pripadne skibenie prerus).
« Pocas vytvarania zadnej tympanotomie vzdy
pohybuj rotujticou frézou pozdiz kanala tvarového
nervu (nikdy nie kolmo na os kanala).

* Priestor zadnej tympanotdmie je vacsi v hornej
Casti (blizko pri hrote kratkeho vybezku nakovky).
« Dbaj na tympanicky segment tvaroveho nervu
pri vitani anteriérne a inferiorne od hlavicky
kladivka.

+ Cez zadnu tympanotomiu a epitympanum vidno
dve konstantné anatomické Struktury: striesku

okruhleho okienka a processus cochleariformis

Pri niektorych typoch chirurgickych vykonov musi
operatér premiestnit tvarovy nerv smerom dopredu,
aby sa vyhol jeho poskodeniu. Frézovanie vyZzaduje
uplné obnaZenie nervu vo foramen
stylomastoideum s ostrou preparaciou fascie
obalujucej tvarovy nerv v tejto oblasti. Vitanim
ponad nerv treba postupne odstranit tenku kost

v jeho mastoidalnom a tympanickom Useku.

Pred premiestnenim nervu sa musi odstranit

2/3 z obvodu kosti v mastoidalnom segmente
(240°) a 1/2 v jeho tympanickom Useku (180°).

INFRAFACIAL TYMPANOTOMY

The lateral wall of the mastoid facial canal is thinned
when creating a posterior tympanotomy. The
posterior wall of the mastoid facial canal is
skeletonised when removing retrofacial
(intersinofacial) cells to expose the jugular bulb.
Using the 2 mm diamond burr, the bone under the
mastoid facial canal is also removed. By thinning this
bony wall, communication between the
hypotympanum and the intersinofacial space can be

easily created.

- Pay attention to the incus while exploring the
epitympanum. Contact with the rotating burr may
cause severe acutrauma (check the integrity of the
incudo-stapedial joint).

« When drilling the posterior tympanotomy, always
move the rotating burr along the facial canal (not
perpendicular to the canal axis)

- The space of the posterior tympanotomy is larger in
the superior part (close to the tip of the short
process of the incus)

« When drilling anteriorly and inferiorly to the
malleus head, pay attention to the tympanic
segment of the facial nerve

« Looking through the posterior tympanotomy and
epitympanum there are two constant anatomical
landmarks: the round window niche and the

processus cochleariformis

In several different types of surgical situations, the
surgeon has to move the facial nerve anteriorly from
the facial canal to avoid damaging it. The drilling
requires full exposure of the stylomastoid foramen
with sharp dissection of the fascia covering the facial
nerve in this area. Drilling along the facial nerve will
gradually remove thin bone from the nerve in the
mastoid segment and the tympanic segment. Before
moving the nerve out of its position, 2/3 of the
circumference (240°) of the bone in the mastoid
segment must be removed as well as 1/2 of the

bone in the tympanic segment (180°).
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Obr. 8: Skeletizacia semicirkularnych
kanalikov (pozri ,blue line")

1. Canalis semicircularis zadny

. Canalis semicircularis predny

. Canalis semicircularis lateralis

. Kostna platia strednej jamy

. Sulcus sinus sigmoideus

. Sinoduralny uhol

. Canalis facialis (pars mastoidea)

N Oy N WN

Fig 8: Skeletonization of canales
semicirculares (see the blue lines)
. Canalis semicircularis anterior

. Canalis semicircularis posterior
. Canalis semicircularis lateralis

. Middle fossa bony plate

. Sulcus sinus sigmoideus

. Sinodural angle

. Canalis facialis (pars mastoidea)

NO U N W N

LABYRINTEKTOMIA

Vftanie pokracuje pozdiZ kostnej platne zadnej jamy
lebe¢nej ku kosti zadného polkruhovitého kanalika.
Pri skeletizacii dury zadnej jamy v blizkosti ampuly
zadného kanalika mézno ocakavat endolymfaticky
vak. Po stenceni kosti zadného kanalika sa objavi
«blue line" - modrasté presvitanie membranézneho
labyrintu (Obr. 8). Posteriérne sa tato ,modra linia"
staca medidlne smerom k spolo¢nému ramenu

s prednym polkruhovitym kanalikom. Obdobne
treba postupovat aj na lateralnom a prednom

kanaliku.

VSetky tri kanaliky sa znasaju rezacim vrtakom 6.0.

Orientaciu umoznuju nasledovné Struktury:

« a. labyrinthi v strede polkruhu vytvorenom
prednym semicirkularnym kanalikom
« druhy ohyb kanala tvarového nervu v oblasti

ampuly zadného polkruhovitého kanalika

Pre ziskanie lepSieho prehladu sa kanal n. facialis
skeletizuje na tenku kost. Treba mat na pamati,

Ze predna stena lateralneho kanalika je zaroven

ORL

1,0TORINOLARYNGOLOGICKA

LABYRINTHECTOMY

The drilling continues along the posterior fossa bony
plate to the yellowish bone of the posterior
semicircular canal. When drilling out the bone
covering the posterior fossa dura in the area close to
the posterior canal ampulla, one can explore the
endolymphatic sac. Step by step removal of the
posterior semicircular canal bone will soon expose

a blue line of colour filtering through from the
membranous labyrinth underneath. Posteriorly this
blue line turns medially towards the common arm
with the anterior semicircular canal. Do the same
work along the lateral and anterior semicircular
canals to have an anatomical orientation of the

position of all three semicircular canals.

With a 6.0 cutting burr, drill out all three semicircular

canals.

Pay attention to the following structures:

« The labyrinthine artery located in the center of the
half-circle created by the anterior semicircular canal
may be explored during drilling.

« The posterior semicircular canal ampulla area

shows the position of the second facial canal turn.

KLINIKA LFUK, UNB A 52U
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zadnou stenou tympanického Useku kanala
tvarového nervu. Ampula predného
semicirkularneho kanalika ukazuje na polohu

labyrintového Useku kanala n. VII.

OTVORENIE VESTIBULA A
VNUTORNEHO ZVUKOVODU

Pod lateralnym polkruhovitym kanalikom mozno
otvorit vestibulum labyrintu, ktoré sa nachadza

nad fundom vnutorného zvukovodu. Vonkajsi

a vnutorny zvukovod su uloZzené na jednej osi.
Frézovanim pozdlZ? kostnej platne zadnej jamy
mozno preniknut do oblasti vchodu do vnatorného
zvukovodu. Inferiérne od vnutorného zvukovodu
mozno vyformovat bulbus v. jugularis znesenim kosti
medzi vnutornym zvukovodom a durou zadnej jamy
lebecnej. Podobnym sp6sobom mozno skeletizovat
hornu stenu vnutorného zvukovodu. Treba zniest
kost jeho zadnej steny v rozsahu 240°. Fundus
vnutorného zvukovodu je rozdeleny horizontalnou

liStou — crista transversa na 2 casti:

- hornu cast obsahujucu tvarovy nerv a horny

vestibularny nerv

- doInu Cast s n. cochlearis a dolnym vestibularnym

nervom.

Labyrintovy Usek tvarového nervu vstupuje

do vnutorného zvukovodu viac anteriorne

a medialne, vytvara ostry uhol s hornym
vestibuldrnym nervom (ten je uloZeny lateralnejSie
a vzadu) (Obr. 9). Tieto dve Struktury od seba
oddeluje drobna kostna hrana nazyvana ako ,Bill's
bar" (podla Williama Housa). Vo vnitornom
zvukovode mozno identifikovat vsetky uvedené

nervové Struktury.

To obtain the best exposure, the facial canal should
be skeletonised to paper-thin bone. Remember that
the anterior wall of the lateral semicircular canal is
also the posterior wall of the tympanic facial canal.
The ampulla of the anterior semicircular canal shows
the position of the labyrinthine portion of the facial

canal.

VESTIBULE AND INTERNAL AUDITORY
MEATUS OPENING

Under the lateral semicircular canal, the labyrinthine
vestibule, which lies directly above the fundus of
internal auditory meatus, will open. Remember that
the internal auditory meatus lies in the same axis as
the external auditory meatus. To reach the internal
auditory porus area, drilling along the posterior fossa
bony plate is required. Inferiorly to the internal
auditory meatus, the jugular bulb is skeletonised by
removing the bone between the internal auditory
canal and jugular bulb to the posterior dura with
cochlear aqueduct. Similarly the upper wall of the
internal auditory canal is skeletonised. The bone is
removed from 240° of the internal auditory canal
posterior wall. In the fundus area, a horizontal line

(crista transversa) divides fundus in:

- the upper part containing the facial and superior

vestibular nerves

- the lower part with the cochlear and inferior

vestibular nerves.

The labyrinthine portion of the facial nerve enters
the fundus more anteriorly and medially, creating a
sharp angle with the superior vestibular nerve (more
laterally and posteriorly). These two canals create a
tiny osseous edge called Bill's bar (by William House).
All nerves can be identified in the internal auditory

canal.
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SUBTOTALNA PETROZEKTOMIA

Tento chirurgicky vykon sa robi pri rieseni
rozsiahlych, pokrocilych cholesteatomov a tumorov
s vyznamne znizenou vestibulo-kochlearnou
funkciou. Cielom operacie je odstranenie
patologického obsahu, slizni¢nej a koznej vystelky
zo stredousnej dutiny a vonkajsieho zvukovodu.
Tympanické Ustie Eustachovej trubice sa uzavrie
slizni¢nou riasou, prekrytou svalovym Stepom a cela
trepanacna dutina sa obliteruje tukom odobratym
z brusnej steny. Vonkajsi zvukovod sa definitivhe
uzavrie pouzitim Specialnej sutlry elevovanej
lateralnej Casti koZe vonkajSieho zvukovodu (slepé
uzavretie vonkajSieho zvukovodu koZou - cul de

sac).

SUBTOTALNA PETROZEKTOMIA BEZ
ODSTRANENIA CAPSULA OTICA

Kozu vonkajsieho zvukovodu 3 - 5 mm laterdlne
od blanky bubienka cirkuldrne obrezeme, pozorne
odpreparujeme a vytiahneme cez vchod zvukovodu
navonok. Nasledne sa urobi mastoidektémia

s odstranenim vsetkych dutiniek a sliznice. Zvlastnu

ORL
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Obr. 9: Otvorenie meatus acusticus
internus po labyrintektomii

1. Canalis facialis pars mastoidea

. Canalis facialis pars tympanica

. Canalis facialis pars labyrinthica

. Meatus acusticus internus

. Sulcus sinus sigmoideus

. Processus cochleariformis

. Crista transversa (fundus meatus
acustici interni)

NO N W N

Fig 9: Exploring of meatus acusticus
internus after labyrinthectomy

1. Canalis facialis pars mastoidea

. Canalis facialis pars tympanica

. Canalis facialis pars labyrinthica

. Meatus acusticus internus

. Sulcus sinus sigmoideus

. Processus cochleariformis

. Crista transversa (fundus meatus
acustici interni)

NO U N W N

SUBTOTAL PETROSECTOMY

This procedure is performed to manage enlarged
cholesteatomas and tumours with significantly
reduced vestibular-cochlear function. The final
outcome is the removal of any mucosal and skin
structures from the middle ear. The tympanic orifice
of the Eustachian tube is closed with a mucosal fold
covered by a muscle patch and the whole cavity is
obliterated with abdominal fat. The external ear
canal is definitively closed using a special suture of
laterally elevated ear canal skin (blind closure of the

external ear canal skin, cul de sac).

SUBTOTAL PETROSECTOMY WITHOUT
REMOVAL OF THE OTIC CAPSULE

The external ear canal skin is circularly incised in the
bony ear canal 3-5 mm laterally from the ear drum,
and the ensuing sock-like skin structure is elevated.
Precise mastoidectomy with removal of all cells and
mucosa is done, paying special attention to the
mastoid tip, zygomatic area, retro and infrafacial
cells and retrosigmoid cells. The posterior bony canal

wall is resected. The medial ear canal skin along with

KLINIKA LFUK, UNB A 52U

15



pozornost treba venovat hrotu hlavkového vybezku,

zygomatickej oblasti, retro a infrafacialnym
dutinkam a retrosigmoidnému priestoru. Znesie sa
zadna stena vonkajSieho zvukovodu. Pozorne
odstranujeme kozu medialnej ¢asti vonkajsieho
zvukovodu so zvyskami blanky bubienka, sluchove
kosti¢ky — kladivko, ndkovku a suprastruktury
strmienka az po platni¢ku. Odstrani sa slizni¢na
vystelka bubienkovej dutiny (pozor

na hypotympanum, sinus tympani a supratubarny
recessus ), elevuje sa sliznicu Ustia sluchovej
trubice, sluchovu trubicu mozno obliterovat kiskom
svalu a prekryt abdominalnym tukom. Vestibulo -
kochlearne struktury, ako aj tvarovy nerv, ostanu
neporusené. Cielom je vytvorenie spolo¢ného
priestoru od Eustachovej trubice do retrosigmoidnej
oblasti (anterior - posterior) a od mastoidalneho

hrotu k strednej jame (inferior - superior).

SUBTOTALNA PETROZEKTOMIA S
ODSTRANENIM CAPSULA OTICA
(CAST LABYRINTU)

Tento vykon je podobny vysSie uvedenému
s odstranenim capsula otica - labyrintového bloku

spankovej kosti (pozri Labyrintektomia). Pozorne

Obr. 10: Okruhle okienko

a kochleostomia

1. Canalis facialis

2. Canalis semicircularis lateralis
3. Kochleostémia

4. Stapes

5. Fenestra rotunda

Fig 10: Round window and
cochleostomy

1. Canalis facialis

2. Canalis semicircularis lateralis

3. Cochleostomy

4. Stapes

5. Round window (fenestra rotunda)

the tympanic membrane is precisely extirpated. The
malleus and incus are removed and the stapes
suprastructure is sharply cut from the footplate.
Mucosa from the tympanic cavity walls (pay
attention to the hypotympanum, sinus tympani and
supratubal recess) is removed and the medial
portion close to the Eustachian tube is seen folding
towards the isthmus and covered by muscle patch.
The cochlear, and labyrinthine structures as well as
the facial nerve are left intact. The outcome is the
creation of a common space from the Eustachian
tube to the retrosigmoid area (anterior — posterior)
and from mastoid tip to middle fossa bony plate

(inferior — superior).

SUBTOTAL PETROSECTOMY WITH
REMOVAL OF THE OTIC CAPSULE
(LABYRINTHINE PART)

The procedure is similar to the one mentioned
above, with the additional removal of the otic
capsule. The drilling continues to remove the
labyrinthine part of the otic capsule (see
Labyrinthectomy). The tympanic and labyrinthine
segment of the facial nerve must be monitored. Skin,

tympanic membrane, middle ear mucosa and
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treba sledovat tympanicky a labyrintovy Usek
tvarového nervu. Koza, blanka bubienka, sliznica
stredného ucha a Eustachova trubica sa rieSia

obdobnym, vyssie uvedenym spoésobom.

KOCHLEARNA IMPLANTACIA

Kochledrna implantacia je Standardny chirurgicky
vykon obvykle v dobre pneumatizovanej spankovej
kosti s normalnymi anatomickymi pomermi.

Pred kazdou kochlearnou implantaciou, ale najma
pri stredousnych a vnutrousnych malformaciach,

si chirurg musi prezriet CT spankovej kosti. Zhodnoti
kochleu a ostatné dolezité anatomické Struktury.

Tak zniZi riziko moznych komplikacii.

« Ak je CT vySetrenie nizSej kvality (hrubé rezy,
vynechané doblezité Struktury, nevhodné okno),
nevahaj ho zopakovat alebo poziadaj o MRI
zobrazenie.

- Poziadaj o obidve projekcie - axialne a koronalne.
« Krok za krokom si oznac¢ a zhodnot nasledujtice

Struktury:

0 pneumatizacia

o sulcus sinus sigmoideus

0 aquaeductus cochleae

o canalis cochlearis (bazalny zavit, stav ostatnych
zavitov)

o fenestra rotunda

o nervus facialis (pars temporalis) vo vSetkych
troch segmentoch (mastoidalny, tympanicky
labyrintovy)

o canales semicirculares (lateralny, predny a zadny)
o0 ductus a saccus endolymphaticus

0 meatus acusticus internus

o fundus meatus acustici interni (symetria hornej

a dolnej etaze, rozdelenie - crista transversa)

Pripravu |6Zka pre implantat a limitovanu
mastoidektémiu urob bez pouZitia operacného
mikroskopu.

ORL
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Eustachian tube are managed in a similar way to

subtotal petrosectomy without otic capsule removal.

COCHLEAR IMPLANTATION

Cl is a standard surgical procedure performed in
well-pneumatised temporal bone with normal
anatomical conditions in most cases. In all cases and
particularly in the presence of middle and inner ear
malformations, the surgeon must study high
resolution CT scans of the temporal bone in order to
identify the cochlea and other important anatomical
structures prior to surgery and therefore avoid

unjustified complications.

« If the CT scan is of poor quality (windowing, slice
thickness, skipped important structures) do not
hesitate to repeat it or ask for an MRI

« Ask for both axial and coronal sections

« Step by step, mark and evaluate following

structures:

0 Pneumatisation

o Sulcus sinus sigmoidei

o0 Aquaeductus cochleae

o Canalis cochlearis (basal turn, differentiation of
upper turns)

o Fenestra rotunda

o Nervus facialis (pars emporalis) of all three
segments (mastoid, tympanic, labyrinthine)

o Canales semicirculares (all three - lateral,
posterior, anterior)

o0 Saccus endolymphaticus

0 Meatus acusticus internus

o Fundus meatus acustici interni (look for symmetry
between the upper and lower part, divided by the

crista transversa)

To keep the surgery well paced, do the soft tissue
work, preparation of the implant bed and limited

mastoidectomy without an operating microscope.

KLINIKA LFUK, UNB A SZU
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1. Discizia makkych tkaniv a periostu

v mastoidalnej oblasti

2. Limitovana mastoidektomia

3. Priprava 16Zka pre implantat s kanalom

pre elektrody a otvormi na fixaciu

4. Inzercia stehu pre fixaciu implantatu

5. InStalacia mikroskopu

6. Zadna tympanotomia

7. Identifikacia strmienka, okrdhleho okienka

a promontoria

8. Frézovanie striesky okruhleho okienka

s vizualizaciou blanky okruhleho okienka,
kochleotomia

9. Inzercia stehu pre fixaciu elektrody

10. Ocistenie chirurgického pola, vymena rukavic
11. Inzercia elektrody do kochley

12. Umiestnenie a fixacia implantatu v 16zku
13. Umiestnenie a fixacia elektrodovej jednotky
v trepanacnej dutine v jej lateralnej Casti

14. Opatovna kontrola ulozenia elektroéd (moze
sa povytiahnut pocas predchadzajucich vykonov),
uloZenie fascie okolo elektrody v mieste
kochleotomie

15. Uzaver zadnej tympanotomie kostnym
prachom

16. Sutura periostu, podkozia a koZe, zaistenie

drendze na 1 den
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1. Soft tissue work to explore the surgical field

2. Limited mastoidectomy

3. Bed for implant with canal for electrodes and
fixation openings

4. Suture insertion for implant fixation

5. Microscope installation

6. Posterior tympanotomy

7. ldentification of stapes, round window and
promontory

8. Cutting down the round window niche with
exploration of the round window membrane OR
Drilling a cochleostomy anteriorly to the inferior half
of the round window

9. Insertion of suture for electrode fixation

10. Clean the surgical field and change your gloves
11. Insert electrode array into cochlea

12. Place the implant into the bed and fix it with the
suture

13. Place electrode into the mastoid cavity with
suture fixation of its lateral part against the upper
wall

14. Check the position of the implanted part again
(it can move during the previous procedure)

15. Close the posterior tympanotomy with bone dust
16. Suture the periosteum, subcutaneous layer and

skin, providing for drainage for 1 day




PRIPRAVA LOZKA PRE IMPLANTAT

Moderné implantaty (Concerto) nevyzaduju
rozsiahle frézovanie. V kosti sa vyhibi [62ko

pre implantat cca 2 mm. DoélezZitejsia je fixacia, ktora
pomaha udrzat implantat v 16Zku v Stadiu hojenia,

ako aj pocas MRI vySetrenia.

MASTOIDEKTOMIA

(Obr. 2,3,4,5,6)

Pri kochlearnej implantacii postacuje limitovana
mastoidektémia - identifikacia sulcus sinus
sigmoidei, otvorenie antrum mastoideum, stencenie
zadnej steny kostného zvukovodu a spristupnenie
kratkeho vybeZku nakovky. Nie je potrebna
skeletizacia strednej a zadnej jamy lebelnej,
zadného a predného polkruhovitého kanalika

a otvorenie hrotu mastoidu.

« Su rozdiely v kvalite spankovej kosti u deti

a dospelych. Detska kost je omnoho jemnejSia

a vyzaduje jemnejSie frézovanie, aby sa neposkodili
dolezité Struktury.

« Ak robi$ limitovanu mastoidektomiu

bez mikroskopu ponechaj detailnejsiu preparaciu

v epitympane na pracu s mikroskopom. V Gvodnej
Casti operacie je dolezitad najma velkost
mastoidalnej dutiny za Ucelom optimalizacie

uloZenia implantatu.

ORL
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IMPLANT BED

Modern implants (Concerto) do not require extensive
drilling. Sink the titanium body in the 2mm bed (as
required by the manufacturer) into the bone. From
my experience, what is even more important is
fixation. | still recommend suture fixation over the
titanium housing to avoid the implant shifting during
healing. Fixation also helps keep the implant in its
position during an MRI, even if the scan is done

according to the manufacturer's recommendations.

Older models like Sonata or Pulsar require more
precise and deeper drilling to avoid postoperative
bulging and skin atrophy. Preparation of the bed is
not a goal of this TB training.

MASTOIDECTOMY

(Fig 2,3,4,5,6)

Cochlear implantation requires a so-called limited
mastoidectomy. Identify the position of the sulcus
sinus sigmoidei, open the antrum mastoideum and
cut the bone covering the incus to expose the
posterior third of the incus short process. Do not go
for the middle and posterior fossa bony plate, do not
skeletonise the posterior and anterior semicircular

canal and do not exenterate the mastoid tip.

 There is a difference in quality between paediatric
and adult temporal bone. Paediatric temporal bone
is much softer and requires gentle drilling to avoid
exposing and damaging important structures

« If you do a mastoidectomy without a microscope,
the epitympanum can later be opened using
microscopic dissection. In this part of surgery only
the size of the mastoid cavity is important to

optimize the position of the implant bed

KLINIKA LFUK, UNB A SZU
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ZADNA TYMPANOTOMIA

(Obr. 7)

Vftanie pokracuje znasanim lateralnej steny
epitympana pomocou 3 mm rezacej frézy s cielom
vizualizovat kratky vybezok nakovky. V niektorych
pripadoch mozno zmenou uhla pohladu vidiet

pod nakovkou tympanicky Usek kanala tvarového
nervu. Tvarovy nerv v mastoidalnom Useku nebyva
lateralnejSie, ako je poloha distalnej Casti
tympanického useku. Vizualizacia tympanickej ¢asti
ulahcuje orientaciu voci mastoidalnej Casti kanala
tvarového nervu. Oblast frézovania definuje
lateralne sulcus tympanicus a kanal tvarového nervu
medialne. Diamantovou frézou (2 mm) sa vytvori
otvor pod zadnou stenou zvukovodu pozdiz

a nad valom tvarového nervu. Zadna tympanotomia
sa rozsiruje smerom nadol. Nad kratkym vybezkom
nakovky sa ponecha 2 mm kostny mostik.

Po otvoreni zadnej Casti bubienkovej dutiny mozno
vidiet strmienok, inkudostapedialne skibenie,
eminentia pyramidalis, Slachu strmienkového svalu,

promontérium a okruhle okienko.

« Zbiergj si kostny prach pocas vytvarania 16zka
pre implantat.

« Zaciatoclnici maju strach z poranenia tvarového
nervu a preto frézuju viac lateralne, pricom mézu
necakane preniknut cez kostnu stenu vonkajsieho
zvukovodu.

« Nauc svojho asistenta alebo sestru ,,monitorovat"
tvarovy nerv polozenim dlane na pacientovu tvar.
Kontrolované drazdenie tvarového nervu
diamantovou frézou nespdsobi poskodenie nervu.
«\Whni sa kontaktu frézy so strmienkom - jeho
nadmerna mobilizacia mbze viest k vzniku
pooperacného zavratu.

 Whladaj kanal chorda tympani v dolnej Casti
zadnej tympanotomie a vyhni sa jeho poraneniu.

« Pri inzercii cez okruhle okienko, medialna stena
zadnej tympanotomie musi byt o najblizSie

ku kanalu tvarového nervu.
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POSTERIOR TYMPANOTOMY

(Fig 7)

Take a 3-mm cutting burr and cut the lateral bony
edge of the epitympanum to explore the incus short
process and its tip. In some temporal bones you can
see the tympanic portion of the facial canal under
the incus just by changing the viewing angle. The
facial nerve never extends more laterally in the
mastoid portion than it is in the distal tympanic
segment. By identifying the tympanic segment, you
become oriented to its position in the mastoid part.
The drilling area is defined by the sulcus tympanicus
laterally and the expected position of the facial canal
medially. Leave a 2-mm bony bridge bellow the incus
tip. Take a 2-mm diamond burr and drill above and
along the facial canal. At the beginning, the burr
should be placed in such a way so that half of it is
above and half of it is bellow the incus tip. You may
apply more pressure for bone removal in the upper
part where you need to open up the largest space.
Once you open the tympanic cavity, look for the
stapes and stapes muscle tendon. You should
visualize the tip of the pyramidal eminence and
enlarge the posterior tympanotomy downwards.

At the end of this procedure you should clearly see
the stapes with its tendon, the round window niche
and promontory as well as the hypotympanum
where the promontory changes into the
hypotympanal trabeculae.

« Save the bone dust during mastoidectomy and
implant bed drilling

« Beginners are afraid of injuring the facial nerve and
have a tendency to drill more laterally, unexpectedly
opening the bony external ear canal wall

« Teach your assistant or nurse to monitor the facial
nerve by placing a palm on the patient's face.
Controlled irritation of the facial nerve by the
diamond burr does not cause facial nerve injury

« Avoid touching the stapes with the burr. Excessive
irritation may cause postopera

« Look for the chorda tympani canal in the lower
part of the posterior tympanotomy and avoid chorda
injury if possible

« For round window insertion, the medial wall of the
posterior tympanotomy must be as close to the
facial canal as possible




OTVORENIE KOCHLEY

SU dva spOsoby inzercie elektrody do kochley:

kochleostémia a pristup cez okruhle okienko.

(Obr. 10)

Otvor do kochley ma byt ¢o najdalej od bazilarnej
membrany, aby sa zaistila integrita tejto
anatomickej Struktury s vlaskovymi a podpornymi
bunkami. Preto sa kochleostémia robi Specialnym
diamantovym vrtakom (0,6 - 0,8 mm) anteriorne
od dolnej ¢asti okruhleho okienka. Vitanim

a stencovanim kosti promontoria v tejto oblasti
treba postupovat k medialnym Strukttram (stria
vascularis), ktoré presvitaju ako biele miesto na dne
frézovanej oblasti. Tuto Struktdru mozno palpovat
Spicou (ako jemna Struktura ) a nasledne opatrne
otvorit. Tento otvor sa nasledne zvacsi pomocou
diamantovej frézy do velkosti 1,4 mm a prispdsobi

hrubke elektrédovej jednotky.

(Obr. 10)

Kochleostomicky vrtak pouzi na znesenie kostnej
strieSky nad membranou okruhleho okienka

za Ucelom vizualizacie bez jej poskodenia.
Membranu nasledne prerus ostrym nastrojom

a otvor nepatrne zvacsi kochleostomickou frézou

anteriérne a inferiérne.

+ Kochlea ma vlavo zavity usporiadané proti smeru
hodinovych ruciciek. V komplikovanych
anatomickych podmienkach kochleostomiu

na pravom uchu je potrebné vyfrézovat pravou
rukou, na lavom uchu lavou rukou.

+ Niekedy moze byt promontérium hrubé 2 — 3 mm,
¢o si vyzaduje intenzivnejSie vftanie ako by sa
ocakavalo.

« Ak nevies identifikovat kochleu urobenim

kochleostémie, snaz sa urcit polohu okrahleho

ORL
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COCHLEA OPENING

There are two ways to insert the electrode array into
the cochlea: the cochleostomy and the round

window approach

(Fig 10)

One should enter the cochlea as far away from the
basilar membrane as possible to protect the integrity
of this anatomical structure and the hair and
supporting cells. To accomplish this, the opening
needs to be prepared by using a special 0.6-0.8-mm
diamond cochleostomy burr with a thin, long neck in
the promontory anteriorly to the inferior part of the
round window. The drilling continues up to the
medial wall structure (stria vascularis), which will
present as a white point at the bottom of the drilling
area. This structure can by palpated by a needle (like
a soft structure) and then gently opened. The
opening is then enlarged with the diamond burr to
1.4 mm to accommodate the rubber ring of the end

of the electrode.

(Fig 10)

The cochleostomy burr is used to drill out the bony
niche over the round window membrane to explore
the membrane without tearing it. The membrane is
then cut with the needle and the opening slightly
enlarged with the cochleostomy burr in its lower

portion.

* The left cochlea turns clockwise in the left and
counterclockwise in the right ear. In complicated
anatomical conditions, this may require drilling

a right-ear cochleostomy with your right hand and
using your left hand for the left ear

« Sometimes the promontory bone can be 2-3 mm
thick and requires more drilling than expected

- If you cannot identify the cochlea with

a cochleostomy, try to orient yourself with the RW

KLINIKA LFUK, UNB A SZU
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okienka alebo identifikovat jeho membranu.

+ Wkonaj inzerciu cez okruhle okienko vzdy, ked je
to mozné. Nie je to z doévodu, Ze je to lepSia
technika, ani nedava lepsie vysledky. Inzercia

cez okruhle okienko zlepSuje tvoje chirurgické
schopnosti pre implantacie, pri ktorych sa vyZaduje
zachovanie rezidualneho sluchu (elektroakusticka
stimulacia) a pre VSB chirurgiu s umiestnenim FMT

v okruhlom okienku.

INZERCIA ELEKTRODY
(Obr. 11,12)

Po skonceni vitania sa inzeruje steh pre fixaciu
elektrody a oplachne sa operacné pole. Implantat
sa drzi v lavej ruke (pravak) a elektrédova jednotka
sa inzeruje do otvoru (kochleostomia alebo okruhle
okienko). Prvy Usek (asi 1 cm) volne vkizne

do kochley. Uplna inzercia elektrédy ma hibku

25 - 30 mm v zavislosti od dizky elektrodovej
jednotky. Elektroda sa zvacSa spontanne zasunie
do hibky 1 - 2 cm a podla potreby ju mozno
pouzitim ,vidlicky" posunut hibSie. Vo vacsine
pripadov tieto manévre postacuju na dosiahnutie
uplnej inzercie. Ak ostava niekolko aktivnych
elektrod mimo kochley mozno pouzit niekolko
manévrov na hlbsiu inzerciu. Otoc implantat

s elektrodovou jednotkou proti smeru hodinovych
rucic¢iek v pravom uchu a vo smere hodinovych
ruciciek v lavom uchu. Jedna az dve otacky posunu
hrot elektrody, ¢o umozni dalSiu inzerciu. Ak je
inzercia elektrody prilis plytka (viac elektrod ostava
mimo kochleu), elektrodu treba vytiahnut a pouzit
skusobnu elektrodu na palpaciu s naslednou

inzerciu pévodnej elektrody.

+ Elektrodova jednotka je velmi jemna Struktura
vyzadujlca opatrné zaobchadzanie. Peroperacnée
poskodenie elektrody alebo implantatu méze viest
k zlyhaniu implantatu v blizkej buducnosti.

« InStrumenty na posuv elektrody do kochley treba
prikladat k elektrode ¢o najblizSie k otvoru

do kochley.

position or identify the RW membrane

 Go for RW insertion whenever possible. This is not
because it is a better technique or produces better
results, but simply that practicing RW insertion will
improve your surgical skills for implantations which
require preservation of residual hearing
(electroacoustical stimulation) and for the VSB

surgery with the FMT positioned at the round widow

ELECTRODE INSERTION

(Fig 11,12)

When all the drilling is completed, place the
electrode fixation suture and irrigate the field with
water. Hold the implant in your left hand with the
thumb against the palm and the electrode array
threaded freely between two fingers. Insert the tip
of the array gently into the opening (cochleostomy
or RW), and by moving your hand forward the
electrode will spontaneously fall in 1-2 cm. Now
change your grasp on the implant from palm to
fingers and use the fork instrument in your right
hand to move the electrode array forward. Usually
these manoeuvres are enough to accomplish full
insertion. In difficult cases you can use a special
claw to push the electrode in. If some active
electrodes remain outside the cochlea there are
some procedures that can improve this condition.
You can always turn the implant clockwise in the left
and counterclockwise in the right ear. One or two
turns will change the position of the electrode tip
and it may allow for better insertion. If the electrode
insertion is too shallow (several electrodes lie
outside the cochlea) and the above-mentioned
manoeuvre does not help, take the electrode array
out, use the probe electrode to push it in harder and

repeat the original electrode insertion.

- The electrode array is a very tiny structure requiring
care during handling. Intraoperative damage to the
electrodes or implant may lead to implant failure in
the near future
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Obr. 11: Elektrodova jednotka
inzerovana do kochleostomie

Fig 11: Electrode array inserted into
the cochleostomy

+ Ak elektroda pri dalSom tlaku nepostupuje a lomi
sa, viac ju neposuvaj, zvol dalSie manévre

na uspesnu inzerciu

« Pri zasunuti elektrédy pomocou ,vidlicky" je
potrebné ponechat inStrument s elektrodou

v pozadovanej polohe niekolko sekind, aby sa
stabilizovala poloha elektrodovej jednotky vo vnutri

kochley.

UKONCENIE VYKONU

Volnu cast elektrodovej jednotky treba umiestnit

v lateralnej casti trepanacnej dutiny a fixovat,
pricom sa treba vyhnut jej ohnutiu v ostrejSom uhle.
Opatovne treba skontrolovat uloZenie elektrody

v kochleostémii podla ,gumového prstienka"
(marker). Oblast kochleostomie sa vystelie fasciou
uloZzenou okolo inzerovanej elektrodovej jednotky.
Zadna tympanotomia sa uzavrie kostnym prachom.
Implantat sa fixuje stehom cez vyfrézované otvory
v okoli 16Zka. Konecna sutura sa robi v troch
vrstvach (periost a sval, podkozie, koza). Gumovy
drén zaisti drenaz mastoidalnej dutiny v dolnej ¢asti

rany.
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 The instrument used to push the electrode into the

cochlea should be located as close to the opening of
the cochlea as possible.

- If the electrode appears to kink, do not push it
more

« When pushing the electrode in with the claw or
fork, keep the instrument with the electrode in the
final position for a few seconds to stabilize the
electrode’s position inside the cochlea

COMPLETING THE SURGERY

Place the spare part of the electrode array in the
mastoid cavity and avoid sharp angle curves. Fix the
proximal part (the end closer to the implant) with
the suture in the upper lateral wall of the mastoid
cavity. If the electrode array turns within the mastoid
cavity, it may behave like a spring. This springing
power could cause the electrode array to move out
of the cochlea. Before closing the wound, check the
final position of the rubber ring (marker), which
should be in the cochleostomy (or round window).
Cochleostomy area will be covered by fascia around
insterted electrode array. Cover the posterior
tympanotomy with bone dust. Perform the
perichondrium suture even if you cannot adapt it
precisely from side to side. Complete the
subcutaneous layer and skin suture with drainage
coming out from the mastoid in the lower part of the
wound.

KLINIKA LFUK, UNB A SZU
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VIBRANT SOUNDBRINGE
IMPLANTACIA

Implantacia VSB je Standardny chirurgicky vykon

pre rieSenie senzorineuralnej, prevodovej

alebo zmiesanej poruchy. V zaverecnej faze operacie
je niekolko rozdielov medzi implantaciou VSB

pri percep¢nej poruche sluchu s normalnymi
anatomickymi pomermi a v pripadoch prevodovej
alebo zmiesanej poruchy sluchu so zmenenymi
anatomickymi Struktdrami a fyziologickymi

obmenami stredného ucha.

Obr. 12: Elektrodova jednotka
inzerovana do okruhleho okienka

Fig 12: Electrode array inserted into
the round window

VIBRANT SOUNDBRIDGE
IMPLANTATION

VSB implantation is a standard surgical procedure to
manage sensorineural, conductive or mixed hearing
loss in indicated cases. There are clear surgical
differences in the final steps between implantation
for SNHL with normal anatomical conditions and
cases of conductive/mixed hearing loss with changes
in the anatomical structures and physiological

principles of the middle ear.
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Obr. 13: FMT fixované na dlhy
vybezok nakovky

1. DIhy vybeZok nakovky

2. FMT fixované na dlhy vybezok
nakovky

3. Elektricky vodic

4. Canalis facialis

5. Canalis semicircularis lateralis

Fig 13: FMT fixed on the long
process of incus

1. Long process of incus

2. FMT fixed on the long process of
incus

3. Wire lead

4. Canalis facialis

5. Canalis semicircularis lateralis

STANDARDNY OPERACNY POSTUP (VID
OPERACNY POSTUP PRI Kl)

1. Discizia makkych tkaniv a periostu v mastoidalnej
oblasti

2. Limitovana mastoidektémia (Obr. 2,3,4,5,6)

3. Priprava 16zka pre implantat a otvorov na jeho
fixaciu

4. Inzercia stehu pre fixaciu implantatu

5. Zadna tympanotomia

IMPLANTACIA PRI SENZORINEURALNEJ
PORUCHE SLUCHU

(Obr. 13)

Pri indikacii tohto typu chirurgického vykonu je
potrebné rozhodnut, na ktorej strane sa chirurgicky
vykon urobi. Floating mass tranducer (FMT - cast
implantovana do bubienkovej dutiny) je stranovo
Specificka pre lavé a pravé ucho. Po priprave [6Zka
pre implantat, mastoidektémii by mal operatér
zvazit rozsah zadnej tympanotdmie. Pre optimalne
uloZenie a fixaciu FMT musi byt zadna

tympanotomia dostatoc¢ne Siroka, o umozni

ORL
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COMMON SURGICAL STEPS (SEE THE
STEPS OF THE Cl PROCEDURE)

1. Soft tissue work to explore the surgical field
2. Limited mastoidectomy (Fig 2,3,4,5,6)

3. Bed for implant with canal for electrodes and
fixation openings

4. Suture insertion for implant fixation

5. Posterior tympanotomy

IMPLANTATION FOR SNHL
(Fig 13)

The side of the surgery must be selected before
ordering the implant. The FMT portion of the implant
is side-specific for left and right ears. After preparing
the implant bed, mastoidectomy and posterior
tympanotomy, the surgeon should evaluate the size
of the tympanotomy. For optimal FMT placement and
fixation, the posterior tympanotomy must be wide
enough to bring the FMT through as well as remove
the crimping claw which will be slightly open after
crimping the FMT holder onto the long process of
incus. Precise skeletisation against the chorda
tympani canal and mastoid portion of the facial

canal is usually sufficient for this task.

KLINIKA LFUK, UNB A SZU
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manipulaciu instrumentami a fixaciu FMT na dlhy
vybeZzok nakovky. Skeletizacia kanala chorda
tympani a mastoidalneho useku tvarového nervu

zvyCajne dostacuje.

+ Maj na pamati, Ze po VSB implantacii musi byt prah
kostného vedenia rovnaky ako pred operaciou.
Rotujucou frézou treba narabat opatrne

a nespoOsobit akutraumu poranenim retaze
sluchovych kosticiek, membrany okrihleho okienka)
« PouZzivaj ,nemagneticky" titanovy set
instrumentov

« Elektricky vodi¢ je umiestneny na opacnej strane
ako drziak a musi opustat bubienkovu dutinu

cez zadnu tympanotomiu. Preformuj elektricky
vodi¢ pred samotnou inzerciou a fixaciou

« Po inzercii FMT, upevni drziak inStrumentom na to
urcenym. Ak nemas k dispozicii nemagnetické
insStrumenty, dodrz urcity odstup (vzdialenost
drziaka) a vyhnes sa magnetickému polu FMT

« FMT by mal byt umiestneny rovnobezne

so strmienkom, volne vo vzduchu bez kontaktu

s okolitou kostou (promontérium)

Na konci vywkonu moZzno Specialnym testom

optimalizovat polohu FMT.

Anatomické pomery v bubienkovej dutine sa mézu
vyrazne liSit v zavislosti od typu prevodovej poruchy
sluchu. Finalne rieSenie uloZenia FMT sa rozhodne
pocas operacie a iba zriedkavo sa da naplanovat.
Preto by mal byt operatér dostatocne skuseny

spravne sa rozhodnut v kazdom pripade.

« Remember that in all cases of VSB implantation the
level of bone conduction must be kept the same as
the preoperative level. Pay attention to all concerned
conductive structures so as not to cause acoustical
trauma (ossicular chain) or anatomical damage
(round window membrane) by using the rotating
burr

« If you do not have a non-magnetic set of
instruments, prepare a single instrument (e.g. from
the swab holder) to use it for the FMT adaptation

* The wire is located on the opposite side of the FMT
from the holder, and must leave tympanic cavity
through the posterior tympanotomy. Before
insertion, form the wire to fit the posterior
tympanotomy opening

« When inserting the FMT, grasp the holder with the
claw. If you stay as far away from the FMT as
possible when doing this, there will be no magnetic
reaction

« Placing the FMT in its final position can be done
with the claw holding either the holder or the lead
wire, or later on with a non-magnetic instrument.

« The FMT in its final position should be parallel to
the stapes, free in the air without contact with the

promontory or posterior tympanic cavity wall bone

At the end of the surgery, the sound transmitted
from the receiver conducted through the malleus to
the ear drum can be measured to inform us about

the optimal position for the FMT.

The mastoid condition can differ significantly in
different conductive hearing losses and it is beyond
the scope of this manual to deal with all the details
of different situations. The final solution regarding
the FMT placement is an intraoperative decision and
can rarely be planned. The surgeon should be

experienced enough to manage all the variations.

26



Obr. 14: FMT v okrahlom okienku
1. Canalis facialis

2. Elektricky vodic

3. FMT

4. Strieska okruhleho okienka

Fig 14: FMT in the round window
1. Canalis facialis

2. Wire lead

3. FMT

4. Round window niche

IMPLANTACIA FMT NA STRMIENOK

» Uplna fixacia retaze sluchovych kosticiek
s pohyblivym, celistvym strmienkom
« Chybajuca nakovka s kompletnym a pohyblivym

strmienkom.

V pripade fixacie retaze v oblasti inkudo-
malearneho skibenia (va¢sina pripadov) sa odporica
odstranit ndkovku a implantovat FMT na pohyblivy
strmienok. Drziak FMT mozno ohnut smerom nadol
a fixovat proti hlavicke strmienka. Malé mnozstvo
cementu umozni lepsiu fixaciu. Na konci vykonu by
mal byt FMT volne uloZeny vo vzduchu bez kontaktu

s okolitymi kostnymi Struktdrami.

[MPLANTACIA DO OBLASTI OKRUHLEHO OKIENKA
(Obr. 14)

« Prazdne ucho (Ziadne kosticky okrem pohyblivej
platnicky strmienka)

« Niektoré pripady atrézie vonkajsieho zvukovodu
+ Otoskleroza

« Tympanoskler6za

ORL
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STAPES PLACEMENT

Two different situations for stapes placement will be

described:

« Fixed Malleo-incudal complex

« Missing incus

When fixation occurs in the malleus-incus complex
(most of the cases), due to the risk of a possibility
for re-fixation | would recommend removing the
incus and attaching the FMT to the mobile stapes.
The holder of the FMT can be bent downwards and
fixed against the stapes head. A drop of cement can
improve fixation. At the end of the procedure the
FMT should be in the air without contact to any

surrounding fixed bones.

ROUND WINDOW PLACEMENT
(Fig 14)

« Empty ear (no visible ossicles except a mobile
footplate)

« Some cases of aural atresia

« Otosclerosis

- Tympanosclerosis

KLINIKA LFUK, UNB A SZU
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Striesku okruhleho okienka treba zniest

0.8 mm diamantovym vrtakom a vizualizovat blanku
okruhleho okienka. Frézovat treba opatrne

a v dostatocnej vzdialenosti od membrany
okruhleho okienka bez jej poranenia. Prednu

a dolnu stenu hypotympana treba optimalne
vyformovat a prisposobit na uloZzenie FMT. Spodna
¢ast by mala byt dostatocne priestranna na vioZenie
chrupky, ktora zabezpedi stabilitu FMT v jeho
polohe. Ochrupkovym Stepom sa prekryje
membrana okruhleho okienka, ktora sa tak zaroven
chrani voci FMT. Drziak FMT sa pred jeho ulozenim

odstrani.

ATREZIA VONKAJSIEHO ZVUKOVODU

Kli¢ovym momentom bezpecného chirurgického
vykonu je identifikacia polohy kandla tvarového
nervu v mastoidalnej Casti. Zatial, ¢o pri normalnych
anatomickych pomeroch (pri kochlearnej
implantacii, VSB implantacii) je poloha kanala
tvarového nervu stabilna, s minimalnymi variaciami,
v pripadoch atrézie vonkajSieho zvukovodu je
incidencia anatomickych variacii ¢astd a operatér
musi byt pripraveny ich zvladnut. Pri tomto type
vykonu sa odporuca monitorovat tvarovy nerv, ktory

vsak nenahradi skisenosti a vedomosti operatéra.

Stupen malformacii je individualny, mozno ho
predvidat postidenim malformacii tvare a usnice, ale
najma posudenim CT spankovych kosti. Zvycajne
byva najviac postihnuty komplex kladivko-nakovka.
V pripadoch dobre vyvinutého a pohyblivého
strmienka sa odporuca odstranit nakovku

a pripevnit FMT drziakom a cementom

na strmienok.

 Neimplantuj VSB do ,vlhkého" ucha

s recidivujucimi otitidami

« Funk¢nost Eustachovej trubice nie je nevyhnutna
pre VSB implantaciu

+ VZdy prekry membranu okrdhleho okienka

spojivovym tkanivom a podpor FMT chrupkou
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The round window niche is drilled out with the
0.8-mm diamond burr to expose the RW. Drill safely
away from the RW membrane so as not to create
any tears. The anterior and inferior promontory wall
should be gently formed to optimally accommodate
the FMT. The space inferior to the FMT should be
large enough to receive the cartilage that will secure
and stabilize the FMT in position. A piece of
perichondrium from harvested cartilage will serve to
cover the RW membrane and separate it from the
FMT while ensuring a vibrational contact. The holder
must be removed before bringing the FMT to the

round window.

AURAL ATRESIA

The key moment in regard to surgical safety is the
management of the mastoid segment of the facial
nerve. While in normal anatomical situations
(cochlear implantation, SNHL implantation) the
position of the facial canal is very stable with
minimal variations, in atresia cases the incidence of
facial canal variations (malformations) is very high
and the surgeon must be ready for to handle this.
Facial nerve monitoring is highly recommended, but
be aware that it will not replace the surgeon's need

for experience in this matter.

The level of malformations differs from case to case.
One can predict what the situation will be by
examining the CT scan, pinna and face malformation.
Usually the complex malleus and incus are
malformed the most. In cases of well-developed and
mobile stapes, removal of the incus and fixation

of the FMT onto the stapes - secured with

the drop of cement - is recommended.

« Do not implant the VSB in a wet ear with recurrent
infections

« The functioning Eustachian tube is not

a prerequisite for VSB implantation

« Always cover the RW membrane with connective

tissue and support the FMT with cartilage




« Pri atrézii vonkajsieho zvukovodu vzdy pozorne
prestuduj CT vySetrenie. Pri zavaznej malformacii
v oblasti okruhleho okienka je lepSim rieSenim
BAHA implantacia

-V pripadoch atrézie vonkajsieho zvukovodu
najskor identifikuj kanal tvarového nervu

a nasledne rob zadnu tympanotémiu

+ Odporuca sa monitorovat tvarovy nerv

UKONCENIE VYKONU

Elektricky vodi¢ sa jemnym ohybom ulozi

do trepanacnej dutiny. Periost so svalom sa suturuje
nad implantatom. Vykon sa ukonci vioZzenim
gumového drénu do dolnej ¢asti rany a sutdrou

podkozia a koze.

ORL

1,0TORINOLARYNGOLOGICKA

« Evaluate the CT scan before surgery with indication
for aural atresia. In cases of severe malformation in
the RW area, a bone conduction HA or bone
anchored HA is a better solution

« Do not complete a posterior tympanotomy in
atresia cases before defining the full mastoid
segment of the facial nerve

- Monitor the facial nerve in cases of aural atresia

COMPLETION OF THE SURGERY

The wire lead is gently bent in the mastoid cavity.
The periosteum is sutured over the implant in a side-
to-side manner. The closure is completed with

a subcutaneous layer suture and skin suture with
drainage coming out from the mastoid cavity

through the lower part of the wound.

KLINIKA LFUK, UNB A SZU
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Completing the surgery

Vibrant Soundbridge implantation

Common surgical steps (see the steps of the (I procedure)
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Implantation for conductive/mixed hearing loss
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Aural atresia

Completion of the surgery
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