p—

4

(sl g1 53¥

Middle Ear
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Local and general anaesthesia can be used
for middle ear surgery. However, both forms
require the use of local injection to reduce
intraoperative bleeding and intra- and
postoperative pain. Local anaesthesia is
achieved by the subcutaneous injection of 1
7 or 2/ local anaesthetic with 1:100,000
adrenaline using a 2-ml syringe. It can be
applied in combination with sedation in local
or in general anaesthesia. For this the auricle
is pulled forward and a depot is placed in the
postauricular fold (Fig. 5.1). The needle is
then advanced further under permanent
application of local anaesthetic towards the
posterior canal skin, then pulled back and
advanced superiorly and inferiorly to the
prior injection site (Fig. 5.2). Subsequently
the ear canal is opened with a nasal spec-
ulum, allowing subperiostal injection at the 3,
6, 9 and 12 o’clock positions (Fig. 5.3). The
bevelling of the needle is placed against the
bone and the anaesthetic is injected until the
ear canal skin turns white and becomes
prominent. The ear canal is sealed with a
cotton ball prior to disinfection to avoid the
penetration  of  potentially  ototoxic
substances into the middle ear cavity if a
perforation is present. In some cases the
local anaesthesia is insufficient for the
promontorial region innervated by the
tympanic nerve. This can be overcome by
the topical application of lidocaine solution.

General Anaesthesia

General anaesthesia is used for extended and
long-lasting procedures, generally in children
and non-cooperative patients (handicapped
or language-deficient). Routine preoperative
examinations are performed.
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Fig. 5.1

Fig. 5.2

Fig. 5.3
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Approaches to the Middle Ear

The decision as to perform transcanal,
endaural or a retroauricular approach should be
based on the preoperative evaluation. The
expected extent of surgery, the necessity of
opening the mastoid, the given anatomical
findings, e.g. a narrow or angled external ear
canal and a bulging anterior external ear canal
wall, all have to be considered. The position of
the sigmoid sinus and the depth of the dura are
further aspects to be taken into account.
central

Smaller perforations and fresh

traumatic perforations can be closed through a

transcanal approach using a speculum.

The transcanal approach is the least
traumatic approach and can be used for office
procedures and small perforations. The
endaural approach is generally used for surgery
within the middle ear. It mainly comprises the
region which can be seen by examining the
patient preoperatively with the speculum, i.e.
before stapes surgery and tympanoplasties
without work in the mastoid.

Transcanal Approach

This approach can be used for small central
and small residual central perforations, but a
good overall view is essential. The use of self-
retaining specula allows bimanual
manipulations. Local anaesthesia should be
restricted to avoid bulging and to ensure good
access to the tympanic membrane. Essentially
the transcanal approach is considered as an
office procedure. We do not use this approach
for stapes surgery.

Endaural Approach

Most central perforations in chronic otitis
media can be treated using an endaural
approach. Enlargement of the ear canal and
the partial reduction of a prominent anterior
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canal wall to expose the anterior part of the
drum may be necessary. Additionally, tragal
cartilage or perichondrium can easily be har-
vested by extending the incision to the anterior
portion of the external meatus. However, the
amount of perichondrium accessible from that
approach may not be sufficient for the closure
of subtotal perforations. The endaural
approach - as shown by the dashed yellow line
- is faster and less traumatic compared to the
retroauricular approach (Fig. 6.1). It is
facilitated by the assistance of the nurse
retracting the auricle posterior-superiorly
without bending the helix cartilage (Fig. 6.2).
The lateral portion of the ear canal is expanded
by an ear speculum using the left hand. The
surgeon now has a good view over the
superior entrance of the external ear canal
between the helical and the tragal cartilage.

The intercartilaginous incision starts with a
No. 10 scalpel with permanent contact to the
bony external ear canal. The incision is
extended parallel to the anterior portion of the
helix upwards in a smoothly curved line with
reduced pressure. This procedure reduces the
risk to the superficial temporal vein and avoids

bleeding (Fig. 6.1).

A second skin medial circumferential incision
is placed 4 - 5 mm medial to the introitus of the
external ear between the 6 and 12 o’clock
positions and is extended to the
intercartilaginous incision. The underlying soft
tissue and periosteum are pushed laterally using
a raspatory, exposing the suprameatal spine
and tympanomastoid fissure. A small portion of
the mastoid cortex will be exposed as well. A
self-retaining retractor with sharp edges
elevates the laterally based skin flap. A second
self-retaining retractor is placed at a 90° angle
to the first retractor with its blunt edge against
the anterior portion of the external ear canal
and the tragus (Fig. 6.3). The view may be
obstructed by a prominent suprameatal spine
or by a bulging bony anterior external meatus,
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which have to be drilled away. In the case of a
perforation the middle ear should be protected
against bone dust by gelatine balls. Irrigation
may dislocate the elevated tympanomeatal
flap by winding or tearing it. Therefore the use
of diamond burrs is preferable adjacent to the
tympanomeatal flap.
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Retroauricular Approach

Even though mastoid surgery can be done
from an endaural incision, e.g. with an
extended Heermann’s incision, we prefer a
retroauricular approach for most situations
when surgery in the mastoid is expected. We
feel the overview is easier especially for cavity
reduction techniques, such as removal of the
tip of the mastoid or harvesting flaps for
obliteration.

The retroauricular approach is preferable for
assessment of the sinus-dura angle, air cells
behind the sigmoid sinus and the potentially
pneumatized posterior portion of the
zygomatic arch. The exposure of the internal
tabula of the middle and posterior cranial fossa
is easily achieved by the retroauricular
approach. A meatoplasty to enlarge the
entrance of the external ear canal requires
sufficient resection of conchal cartilage in
selected cases. Large fascia and cartilage-
perichondrium transplants are collectable from
the concha. If soft tissue flaps are needed, the
postauricular skin incision has to be 1.5 cm
distant to the retroauricular fold.

The skin incision is performed by pulling the
auricle anteriorly as illustrated by the red
dashed line in Fig. 6.4. If a muscle-soft tissue
flap is not necessary, the auricle is pulled
forward and the skin and subcutis are incised
from upwards down. Afterwards the scalpel
should be used with permanent contact to the
bony mastoid. Putting the left middle finger
into the entrance of the external ear canal and
bending the auricle forwards with the thumb
and index finger, an incision is made to open
the access to the external ear canal. The
mastoid plane is exposed with a subcutaneous
unloading incision angled at 90° as marked by
the dashed red line in Fig. 6.5.

If fascia is needed, retractors are placed into
the superior part of the incision, the covering
soft tissue is pushed away and the necessary
amount is removed.

The ear canal is opened from its posterior
portion (Fig. 6.6). The retroauricular skin, the
suprameatal spine and the entrance of the
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bony external ear canal are exposed. The
meatal skin is incised from 12 to 6 o’clock 4 - 5
mm medial to the entrance of the ear canal to
avoid injuring the anterior ear canal skin (red
line).

By a second incision the canal is opened and
the retractors are placed according to Fig. 6.6.

Tympanomeatal Flap

The tympanomeatal flap must be shaped
according to the specific pathological findings
of the tympanic membrane. Generally a No. 15
scalpel is used to incise the posterior skin of the
external meatus between a 6 and a 12 o’clock
position. The incision will be reinforced with
the Plester’s knife (Fig. 6.7).

The elevation of the tympanomeatal flap is
created using the Plester’s knife until the
ligamental portion of the annulus tympanicus
can be posteriorly and circumferentially seen
close to the annulus; the angled knife is used,
the blade drops into the sulcus and lifts it out of
its position in its posterior portion (Fig. 6.8).
The not-transected skin adjacent to the
annulus can be cut with the Bellucci scissors to
avoid disruptions of the tympanomeatal flap.
Separating the soft tissue from the bone, the
surgeon must work immediately on the bone,
especially separating the fibres along the
tympanomastoidal fissure line, which avoids
tearing the flap. The suction is applied behind
the knife. Otherwise the tissue is constantly
pulled into the suction and slows down the
procedure considerably.
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Harvesting and Processing of Soft Tissuse
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The temporalis fascia can be harvested using an
endaural, retroauricular approach or by an
additional superior laterally based skin incision.
After having inserted the self-retaining
retractors during the endaural approach, it is
preferable to harvest the temporalis fascia to
avoid readjustment of the retractors. The
retractor is placed into the upper part of the
incision. The overlying soft tissue is pushed
aside by a raspatory (Fig. 7.1). The soft tissue
overlying the solid fascia should not be used for
tympanic membrane closure. The density of
fibres is too low. Atrophic scars result after
healing.
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The fascia is exposed. The temporalis fascia is
incised parallel to the linea temporalis, taking
care not to injure the muscle (Fig. 7.2). A hook is
inserted into the upper edge of the incision. The
undersurface of the temporalis fascia is
separated from the underlying muscle with a
raspatory and the fascia is removed with
dissecting scissors (Fig. 7.3). Attention should be
paid not to injure the adjacent vessels. If the
preparation is restricted to the fascia, no
bleeding will occur as marked by the red dashed
line in Fig. 7.4. Bleeders from the muscle or the
margins of the fascia need to be coagulated or
even ligated at this stage.

Different ways of storing the fascia until
reimplantation have been tried. We prefer not to
dry the fascia because we believe that vital cells
improve the integration of the graft, prevent
resorption of intercellular collagen fibres and
later reduce the frequency of atrophic scars.

Harvesting of the temporalis fascia can be
achieved by superior extension of the
retroauricular approach incision. The exposure is
slightly better. Larger pieces can be removed.
Even vascularized flaps for reducing large
cavities can be harvested when the excision is
extended cranially.

Fig. 7.2
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Fig. 7.3
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Harvesting Cartilage i gl | (i

Cartilage can be harvested from: (1) the tragus,
(2) the anterior crus of the helix, (3) the cavum,
4) the cymba and (5) the triangular fossa (Fig.
7.5). Mainly tragal, conchal and cymba
cartilaginous grafts are used as autologous
transplants in middle ear surgery. Cartilage, even
in larger amounts, is more easily collected by a
postauricular approach. Thick grafts may be
split.

1. Tragal cartilage is mainly used when an
endaural approach has been chosen. It can be
exposed from the endaural incision between
the tragus and the anterior crus of the helix or
by a separate incision (Fig. 7.6). Generally it
appears to be almost plane and even in
thickness and is removed using curved
scissors  (Fig. 7.7). The  covering
perichondrium can be left attached for an
island graft, used separately or exclusively.

2. Grafts from the anterior crus of the helix
provide small and thin cartilage grafts with
perichondrium which is useful for small
posterior attic defects, when an endaural
incision has been chosen.

3. Large quantities of cartilage can be gathered
from the concha. The conchal cartilage varies
in thickness. Therefore splitting is often
necessary to avoid a bulky graft. The
perichondrium is harder to remove (Fig. 7.8).

4. The cymba supplies medium sized slightly
rounded grafts. The shape is favourable for
the closure of larger defects in the posterior
meatal wall. The covering perichondrium is
easy to remove and can also be used sepa-
rately as a soft tissue graft.
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5. Triangular fossa: This site is seldom used. The

anterior and posterior crus of the anthelix
must be respected.
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Preparation of Cartilage

The cartilage grafts in our opinion are easier to
place as a cover of the middle ear, when applied
as strips (palisades) if total or subtotal
reconstruction of the tympanic membrane is
intended. They adapt better to the variable
anatomy of the middle ear. The grafts must be
thin enough to allow air flow in the middle ear
cavity and leave a sufficient distance from the
promontory. To facilitate cartilage slicing, a
special clamp can be used to fix a No. 15 scalpel
for this procedure as illustrated (Fig. 7.9). If the
distance is short, the perichondrium should be
removed on the middle ear side to reduce the
possibility of adhesions.

For reconstruction of the posterior wall total
pieces are generally used.
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Harvesting Perichondrium

Perichondrium can be taken from both sides
of the cartilage for a larger graft. The
cartilage must not be removed from its
original site to collect perichondrium.
Essentially the same procedures apply to
gathering perichondrium as for cartilage (Fig.
7.10).
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External Ear Canal Surgery

Surgery in the external auditory canal
without surgery in the middle ear may be

necessary:

1. After surgery

2. After trauma

3. Postinflammatory

4. Due to idiopathic changes

All procedures postoperatively need a wide
and well aerated outer ear canal. An
endaural incision is generally used. The
remaining meatal skin may be removed and
reimplanted as a free graft if necessary.
However, the skin of the anterior
should be left

untouched whenever possible to prevent

tympanomeatal angle

blunting after surgery. If skin is missing, this
area should be carefully reconstructed.

If widening of the ear canal anteriorly is
necessary, the anterior bony meatal wall
should be left intact. Small defects generally
do not cause any problems, but larger
defects cause hernias of the perimandibular
tissue into the ear canal that are hard to
treat.

Postoperative Changes

Postoperative Stenosis

Entrance of the Ear Canal

The entrance often becomes stenotic due to
scar contraction after endaural, but
especially after retroauricular, incision. The

remaining ear canal is sufficiently wide.

The skin in the cavum is incised as
indicated, forming a superiorly based flap
that later covers the gap remaining superiorly

ol gecdl e e il el zliss a3
YL b Lasa Gla sl (31 Lo sy 093
R

il il da L

ooy a2

olgd! s W3

ioaed| Dggma a¥addl jany s .4
e Srme e et Jl gl s u g
ol I Bl sale aueid A5l g ply
i)yl Gl Galeall aladl aluziol Eaesll e
sl ubeall e oy Ul i s @ alas
syl aiel Luala¥l L losadl LA Lgl500 Sladel!
s (Blunting) J<sTul) Ldaall aay (JsT) oL
L Leall Sl Lgl301 3 elaall @ling il ddos
ey Lile Gy udy gl @us 1] L (iwleY!
Lialiay Zalaiell
ALY 5o pacall (6 3ome pawsil il Il ciles 1)
ad LVl alaall Flaatly pubaall aue ooy
o2 Ussdis (6T oS ¥ ipuiia ) SLAT 0T (e @& 1
Js> el BLaa e 30l LY o] Y 5aLad
Aallaall Lo g ol J Glacd! clall

b | gl | e i e il
o |yl (gullid| Gl 1
2ol 50 J5a0

ey 2ol A gy bl 3 Gy L s
Gl BA Ul 8 ade HA50Ty gyl Y315 3o
Jesioy e alg idaVl sLual iGy (et Lol gua

salea Z\_JJ_LJ‘ G“‘—‘J‘ﬁ A_d.IJ\.l.a_i_” d\.a.a_j:u.u‘ ey
Lealac sl d L) of cedaall e bl Caiisndl s



Ch8: External Ear Canal Surgery

38

after pulling the meatal skin outward (Fig.
8.1a, b). Suturing of this flap in the ear canal
is difficult. Therefore we only use careful
packing at the end of the surgery. The
underlying cartilage and scar tissue must be
resected until the bone is exposed. Removing
bone from the posterior circumference of
the ear canal gives additional space. Henle’s
spine  and the outer part of the
tympanosquamous fissure may be prominent
and should be removed.

If this does not appear to be sufficient, a
pretragal pedicled flap is inserted into the
endaural incision area (Fig. 8.2a, b).

Fig.8.1a
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Postoperative Stenosis of the Canal

Weblike stenosis may be observed and may be
widened with a wick. Some stenoses become
so thin that they may be resected with a sickle
knife after some months.

More substantial stenosis and synechia
should be reoperated on. The complete scar is
resected and replaced by split-thickness skin
grafts. The quantity needed may be harvested
from the posterior side of the auricle with a
No. 10 blade.

If the anterior tympanomeatal angle is
affected, it should be carefully reconstructed.
A good result is dependent, as in surgery for
major malformations, on the precision of the
graft placement. Overlapping and folding must
be strictly avoided.

Other Postoperative Changes

Annulus Cholesteatoma

This usually develops after tympanoplasty
using an onlay technique for tympanic
membrane closure (Fig. 8.3). The outer part of
the cholesteatoma should be removed while
the epithelium covering the tympanic
membrane and the anterior tympanomeatal
angle often forms a perfect lining and can be

preserved.

Cholesteatoma of the Ear Canal

This usually develops postoperatively. Small
cysts can be removed with incisions as an
office procedure. Larger cysts should be
removed by an endaural or postauricular
approach. The underlying bone should be
flattened with a diamond burr.

Lateralization

The graft may lateralize after tympanoplasty
due to epithelial migration. It is more frequent
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after onlay techniques, but seldomly may
develop spontaneously. It will result in a
conductive  hearing loss. An underlay
tympanoplasty placing the graft under the
handle of the malleus prevents recurrences.
The missing epithelium, especially the anterior
tympanomeatal angle, must be carefully
reconstructed.

De-epithelialized Bone

After driling without sufficient irrigation the
bone may suffer heat damage. These areas
often remain bare of epithelium and they may
be followed up in the office. If the defect does
not heal, the ear must be reoperated on, and
the superficial layer of the bare bone is drilled
off with sufficient irrigation and covered with
fascia and a split-thickness skin graft.

Blunting

The anterior meatal wall and the tympanic
membrane are positioned at an angle of about
70° to each other. This is the tympanomeatal
angle. It is a "sacred" area and should not be
touched if it can be avoided. Any surgery in
this area carries the risk of blunting, which is
scar formation. The tissue fills  the
tympanomeatal angle, and the angle becomes
blunt. It is obvious that the sound conduction
abilities are reduced. If the epithelium has to be
removed or the anterior angle has to be
reconstructed, for instance in malformation
surgery, it must be reconstructed very
carefully. Small split-thickness skin grafts from
the posterior side of the auricle are used. They
are sheathed with silicone.

Fig. 8.3
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Trauma

Surgery should be customized depending on
the nature of the injury. Fractures of the
posterior wall are often associated with middle
ear, inner ear or facial nerve damage. The
surgery for these is described in later chapters.
In any case of reconstruction the ear canal
must be wide enough and well aerated. A
cavity with a wide meatoplasty is an
alternative. If the ear is completely deaf, the
ear canal may be obliterated if the meatal skin
can be completely removed; if not,
cholesteatoma formation may result.

Fractures Into the Medial Cranial Fossa

Fractures into the medial cranial fossa may
need a transtemporal approach and a team
approach with the neurosurgeon. Fractures of
the anterior wall are often limited to the canal.
In cases where they are accompanied by
herniation of the perimandibular tissue,
repositioning is possible but generally not suc-
cessful because of the very high pressure
during chewing. For smaller defects a septal or
auricular cartilage placed on the mandibular
side of the fractured tympanic bone can be a
solution. More extended fractures (Fig. 8.4)

Fig. 8.4
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cannot  be  stabiized by  temporary
immobilization of the jaw by the maxillofacial
surgeon. It is easier to remove the posterior
meatal wall in these cases and to create a
cavity allowing sound and air to reach the
tympanic membrane.

Post-traumatic Atresia

The prognosis for post-traumatic atresia
depends on the extent of the damage. If the
middle ear is shown to be aerated in the CT
scan, the Eustachian tube is most likely to be
affected and hence hearing improvement is
not probable. However, surgery might be
necessary due to cholesteatoma behind the
atresia.

The ears are opened with an endaural
incision. The scar forming the atresia is
removed as well as bony fragments
obliterating the ear canal. Defects of the
posterior wall can be reconstructed with
cartilage. Epithelial defects are replaced by
split-thickness skin grafts.

Inflammation and Sequelae

Postinflammatory Stenosis

This condition may develop after long-standing
external otitis. The subepithelial tissue is
thickened and cannot be reduced by local
treatment. The tympanic membrane is
generally not or little affected. The epithelium
is altered by infection and therapy.

Routinely we use an endaural incision. The
posterior meatal skin including the subepithelial
tissue is removed and replaced by spit-
thickness skin grafts from the backside of the
auricle after widening the ear canal by drilling in
all possible directions. If the meatal skin can be
reused after resecting the subepithelial tissue
and the aspect of the epithelium appears fairly
normal, meatal skin should be preferred.
Generally a partial replacement by skin grafts is
necessary. The canal must be widely exposed
to provide a good aeration as prerequisite for
healing. The epithelium of the anterior
tympanomeatal angle should be spared to
prevent anterior blunting.
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Necrosis of the Floor or the External
Auditory Canal

This condition appears to be a cholesteatoma
of the external auditory canal generally
localized in the medial part of the floor.
However, it behaves differently. It seems that
the epithelum has invaded the defect
secondarily to bone necrosis of the floor due
to an insufficient vascular supply. Using an
endaural approach the irregularities need to be
smoothened by a diamond burr and covered
by a split-thickness skin graft.

Postinflammatory Meatal Fibrosis

This condition is supposed to develop from
chronic myringitis with medial external otitis.
Fibrotic scar tissue up to 1 c¢m thick is found
under noninflamed epithelium in the medial part
of the ear canal (Fig. 8.5). The fibrous layer of
the tympanic membrane is generally intact or
has a small central perforation. The middle ear
and the ossicular chain are not affected. After
circumcising the meatal skin above the blind
sac, the fibrous mass is worked off the
underlying bone and can generally be removed
from the fibrous tympanic membrane without
effort and damage. The epithelium should be
carefully replaced by split-thickness skin grafts.
The disease has a tendency to recur. The
surgeon should take care to reconstruct the
anterior tympanomeatal angle to avoid
blunting.

Fig. 8.5
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Malignant External Otitis

This life-threatening condition may lead to
extensive destruction of the ear canal and the
temporal bone. It is mostly seen in elderly male
diabetics. As a Pseudomonas infection it is
generally treated by antibiotics. Long-term
antibiotic treatment is recommended. Necrotic
bone and tissue can be removed as a minor
procedure. If the disease does not respond
sufficiently, surgery might become necessary.
According to the extension of the bone
necroses, the procedure cannot be limited to
the external canal. Partial petrosectomy or
more extensive surgery may be necessary in
combination  with  long-term
treatment. Hyperbaric oxygen is expected to
improve the poor prognosis. The surgical
treatment required in these high-risk patients is
more demanding than that for normal middle
ear surgery and should be done in very experi-
enced centres.

antibiotic

Idiopathic Changes

Exostosis

The removal of exostoses is sometimes easy,
but often difficult and time consuming. Some
round prominent osteomas can be removed
with a small chisel, which is less traumatic to
the skin. Drilling and chiselling can be combined.
The surgeon should be familiar wi th the use of
the chisel, because uncontrolled work may be
a hazard to the facial nerve, the middle ear and
the inner ear structures.

An exostosis with a broad base may form a
stenosis of the external meatus. The skin is
vulnerable due to frequent previous
inflammations that have led the patient to the
surgeon. The endaural approach is faster and
easier. The meatal skin is removed to be
replaced later as a free graft. This is advisable
when the skin is seriously damaged by previous
infections or the canal is extremely narrow.
Interiorly the skin is incised as deeply as
possible over the exostosis and worked
outward (Fig. 8.6a). The drill may sever the
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remaining flap. The skin medial to the exostosis
should be advanced towards the tympanic
membrane as the removal of the exostosis
proceeds. The ear canal should be widened
until the tympanic membrane is completely
visualized. We advise the use of diamond burrs
because cutting burrs are too traumatic to the
skin (Fig. 8.6b). If the areas of free bone are
too large, additional small thin split - thickness
grafts from the backside of the auricle are
used. Contact of the dril with the short
process of the malleus may cause noise trauma
and has to avoided.

Fig. 8.6a

il a5yl 33 <3 a3 (8.6 Jsat)
@i OF I Jdall cLiid g dads @iy 14 & pall il
s 3__54_5"2” sLatl t"“j" ui o O padl e
@llis alueialy meats Ly Judall sLad Jolss
ol 5y sy dabelatl ol lasdl oY Lulall
giendl @ lasll Ghlic cilss (3] .(8.6b gsati)
alh e s ysladin Lol Lagabs anseis lus 5yus
adl :;'LJ\ s Hlastl uled Casd coma Ol gl




duti 0| i | g

*

Not all instruments are used for every procedure. A
set of instruments should be small enough to avoid
any loss of time searching for the required instru-
ment. This is not only time efficient but also cost
efficient and makes assisting the surgeon easier.

There are different sets for different otosurgical
procedures. We recommend small sets for
paracentesis and positioning of ventilation tubes;
sets for mastoid surgery, surgery of chronic ear
inflammations and their sequelae; sets for stapes
surgery; and special instruments for skull base
surgery.

Instruments for Middle Ear Surgery (Fig. 34.1)

Instruments for Stapes Surgery (Fig. 34.2)

Special Instruments

* Footplate micro drill (Skeeter drill) for stapes

surgery

4 House-Urban midfossa dura retractor (Fisch
modification) for acoustic neuroma surgery

# Facial nerve monitor for acoustic neuroma
surgery, surgery for middle ear malformations

Operating Room Arrangement

For middle ear surgery the surgeon sits on the side
of the ear which is to be operated on and the scrub
nurse sits at the top of the table. The instruments
are placed between the surgeon and the assisting
nurse. The microscope, if not fixed to the ceiling, is
placed opposite the surgeon. The anaesthesiologist
is positioned either opposite the surgeon or on the
same side. The patient is in a supine position, the
head slightly tilted to the opposite side.

For the transtemporal approach (middle fossa
approach) in skull base surgery, the surgeon is
seated at the head of the patient with the scrub
nurse at the side of the table.
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double fork retractor

retractor with biprong blade on one side and solid blade on the other side
surgical blades

surgical handle

preparation plate

nasal speculum

magnetic instrument rack

seeker, 45°

10 ear hook, size 1

11-14 picks, 90°, 0.4 mm, 0.5 mm, 0.8 mm, 1 mm
15 needle, light curve

16 Plester elevator

17  medicine cup

18-20 ear specula, OD 7.5 mm, 6 mm, 5 mm
21 round knife, 45°

22 sickle knife

23 knife, round

24 retractor, sharp

25  curette, large size

26 curette, small size

27  scissors, straight

28 scissors, curved

29  needle holder

30  bipolar forceps

31  Wullstein forceps

32-34 Plester suction tubes, 9 Fr., 7 Fr., 5 Fr.
35  diamond straight shaft burrs

36  tungsten carbide shaft burrs

37  rack for burrs

38 handle, angled

39-43 suction cannulas, angular, 2 mm, 1.5 mm, 1.3 mm, 1 mm, 0.7 mm
44  adaptor with cut-off hole

45  ear forceps

46 scissors, very delicate

47  malleus nipper

48  Hartmann ear forceps
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1 retractor

2,3 surgical blades

4 surgical handle

5 preparation plate

6 nasal speculum

7 magnetic instrument rack
8 needle, light curve

9 needle, straight

10-13 picks, 90°, 0.4 mm, 0.6 mm, 0.8 mm, 1 mm
14,15 picks, 45°, 0.5 mm, 1 mm

16,17 hook, footplate, 0.2mm, 0.6mm

18  perforator

19 Plester elevator

20  medicine cup

21-23 ear specula, OD 7.5 mm, 6 mm, 5 mm
24  round knife, 45°

25 sickle knife

26 knife, round

27  retractor, sharp

28 curette, large size

29 curette, small size

30 scissors, straight

31 scissors, curved

32 needle holder

33  bipolar forceps

34  Wullstein forceps

35-37 Plester suction tube, 9 Fr., 7 Fr., 5 Fr.
38  diamond straight shaft burrs

39  rack for burrs

40 handle, angled

41-45 suction cannula, angular, 2 mm, 1.5 mm, 1.3 mm, 1 mm, 0.7mm

46  adaptor with cut-off hole
47  ear forceps

48 scissors, very delicate

49  wire crimper

50  Hartmann ear forceps
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