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Aesculap® S4° Cervical System

Meeting the Challenge - Posterior Cervical Spine Surgery

sS4 C

The special needs of the cervical

spine make posterior cervical sta-
bilization a challenging procedure.
High construct stability’ combined
with minimal implant size make the /2;
S4° Cervical System the partner to ]

rely on. —-/i IT‘

; X
By combining the small yet stable ) *L Fin
design of the screw construct? with - af %
simple instrumentation, S4° Cervical - ”
System has shown its performance -f,il
in more than 10.000 cases. y
- s

The S#° Cervical System fulfills the-
se aims with its four key features:

I Small size S4* mall S4* table
I Stable construct I Undercut thread for miniature I Unique S#° closure mechanism
I Simple insertion size of the screw head, with undercut thread stabilizes
I Safe procedure especially important in small polyaxial construct
bony structures I Special shaped seat inside the
The S#° Cervical System efficiently I Wide screw angle and low profile screw body creates pressure
transfers these features to its wide for adaptation of the construct vessel effect
implant and instrument versatility to patient anatomy I Provides high overall bio-
to meet the special needs of the I Minimal access instruments for mechanical stability’
cervical and thoracic spine. subcutaneous approach

! Grupp T. Evaluation of the mechanical behaviour of the Aesculap® S4° C Occipital plate spinal system in a vertebrectomy model according to ASTM F1717 and ASTM F2706. Test No.: V682, V683-A, V684-A
[Internal test reports - unpublished]. Tuttlingen: Aesculap AG Biomechanical Research Laboratory; July 2006 & January 2007.

2 Grupp T. Evaluation of the mechanical behaviour of the Aesculap® S4° Cervical Screw in a single component test setup according to ASTM F2193. Test No.: V619 [Internal test report - unpublished].
Tuttlingen: Aesculap AG Biomechanical Research Laboratory; July 2009.
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1. Screw Entry Points and Trajectory




2. Pre-Operative Planning and Exposure

2.1 Pre-Operative Planning

A detailed discussion of the factors involved in the strategy
of cervical and upper thoracic posterior segmental instru-
mentation is beyond the intent of this document and is
available in current published articles.

Consideration as to obtaining a CT for the pre-operative
planning should be made.

CT helps to examine anatomical variation, confirm pedicle
orientation, and provides an indication of suitable implant
sizes for maximum safety and stability. The entire const-
ruct should be planned pre-operatively, identifying all the
system components required for the final construct. Also
the CT data can later be utilized for upload in a navigation
system.

2.2 Patient Positioning

The patient is placed on the operating table in a prone
position with the head supported in a holder. Whenever
it is safe to do so, position the spine in physiological
alignment.

Accurate positioning is especially important when fixing
the occiput to the cervical and thoracic spine. Confirm
proper alignment using an image intensifier or radiograph
prior to draping. The neck and shoulders are prepared and
draped in the usual manner.

2.3 Exposure

A cross table lateral x-ray is taken to confirm the approp-
riate position. The initial incision is made in the midline
and taken down through the subcutaneous tissue, e.g.
with electrocautery, to expose the area of the cervical
and upper thoracic spine to be stabilized.

A wide exposure extending to the lateral aspect of the
facet joints in the cervical spine and the transverse
processes in the thoracic spine is achieved. Extend the
exposure to the external occipital protuberance (EOP) if
the fusion will include the occiput.
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Attention:

Care must be taken to avoid injury to the spinal cord,
nerve roots and vertebral arteries as well as to the
interspinous ligaments and the facet capsules at
adjacent levels that will not be fused. This procedure
should be modified according to specific surgical
requirements.
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3. Polyaxial Screw Fixation
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3. Polyaxial Screw Fixation
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3. Polyaxial Screw Fixation
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3. Polyaxial Screw Fixation
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3. Polyaxial Screw Fixation




4. Rod Insertion
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5. Set Screw
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5. Set Screw
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5. Set Screw




6. Screw — Removal
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7. C1-C2 Screw Fixation
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7. C1-C2 Screw Fixation
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7. C1-C2 Screw Fixation
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8. C1-C2 Transaricular Screw Fixation
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8.1 Introduction

The favored angle instrument components are based on
the classical Magerl technique* for transarticular screw ;

fixation. However, this instrumentation has been designed “*\
to reduce the approach to a minimum, keeping approach *’:s-..
related surgical trauma as insignificant as possible. This
technique involves standard exposure of the C1-2 area
posteriorly and placement of screws bilaterally down the j ;
isthmus of C2 and across the C1-2 articulation to block F gy .,_
movement and provide immediate internal fixation. The ! -f,.nc.-rl'i}:'.f_,-l ]
guide tube system, which is partly placed subcutaneously,
not only makes the positioning of the implant more
accurate and easier, but also protects the tissue while the
instruments are guided safely into use.

8.2 Screw Entry Point Planning®

After exposure of the posterior elements of C1-2, the
lamina of C2 is dissected to the C2-3 facet joints. The su-
perior edge of the lamina of C2 can be followed laterally
e.g. with a small angled curette, in order to identify the
medial side of the C2 pedicle, which can serve as a visual
landmark for the medial limit of screw positioning.

The dorsal surface of the isthmus can be followed anteriorly
to the C1-2 articular joint by elevating the C2 nerve root
and associated venous plexus. This allows determination
of the proper screw alignment in a dorsal ventral plane.

An appropriate trajectory can be determined fluorosco-
pically by placing a drill or K-wire alongside the neck.

In this manner, an entrance site for the drill guide is
established in the axial plane. Its sagittal coordinate is
chosen to allow the screw to be placed in a strict parasa-
gittal plane through the isthmus of C2 and crossing the
C1-2 articulation into the lateral mass of C1. The desired
placement is 1-2 mm lateral to the lateral edge of the
spinal canal.

For precise planning please also see section 2.1 ,Pre-
Operative Planning" of this surgical technique.

* As originally described in: Magerl f, Seemann PS: Stable posterior fusion of the atlas and axis by transarticular screw fixation. In: Kehr P, Weidner A, eds. Cervical Spine. Wien, etc: Springer-Verlag, 1987:322-327.
° Ronald I. Apfelbaum, Aesculap Spine Apfelbaum C1-2 Fixation, April 1993.
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8. C1-C2 Transaricular Screw Fixation
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9. Occiput - Surgical Technique

9.1

9.1 Pre-Operative Planning

To ensure a safe procedure, it is recommended to measure
the thickness of the occipital bone with the help of CT or
other imaging possibilities.

The thickness indicates the length of the Occipital Screws
that will be implanted later.
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9. Occiput - Surgical Technique
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9. Occiput - Surgical Technique
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9. Occiput - Surgical Technique




10. Options

10.1 Lamina Hooks

S4” Cervical offers four hook options: thick right, thick left,
thin right, and thin left.

The choice of the hook used depends on the thickness of
the lamina. The thin throat size is 4.5 mm and the thick
throat is 6.0 mm.

The right or left thick or thin Lamina Hook is then selected
and positioned on the lamina using the straight or curved
Hook Holder. The process is repeated where other hooks
are required as determined by the surgeon.

Note:
Hooks are color-coded: purple for the left; gold for the right.

10.2 Lateral Offsets, L-Shaped

Lateral Offset Connectors are available to offer variable
placement of the hooks or Polyaxial Screws.

The lateral offset must first be placed onto the g 3.5 mm
Rod and then secured using the same Set Screw as for the
hooks and Polyaxial Screws. Tighten to the same 2.8 Nm
of torque as required for other components.

Note:
Lateral Offset Connectors are color-coded: Purple for the
left; gold for the right.

10.3 Lateral Offset Connectors

Offset Connectors can be used if a Polyaxial Screw must
be placed lateral to the longitudinal axis of the Rod.
The Offset Connector must first be placed onto the

g 3.5 mm Rod and then secured using the same Set
Screw as used for the Polyaxial Screw. Final tightening to
2.8 Nm of torque is the same as all other components.

The Offset Connectors are not color-coded since right and
left differentiation is not necessary.

\
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There are three left and right sizes available:
I 7 mm left, right

I 9 mm left, right

I 71 mm left, right

=
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10. Options
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11. Implants

E purple
[

24.0mm

gold
I

24.0mm

Please refer to the brochure

034202 for the corresponding
«SW screw line".

Implants Sets

Art. No.

SX460T
SX462T
SX464T
SX466T
SX468T
SX470T
SX472T
SX474T
SX476T
SX478T
SX480T

SX461T
SX463T
SX465T
SX467T
SX469T
SX471T
SX473T
SX475T
SX4771
SX479T
SX481T

SX410T
SX412T
SX4141
SX416T
SX418T
SX420T
SX422T
SX424T
SX426T
SX428T
SX430T
SX432T
SX434T
SX436T
SX438T
SX440T
SX442T
SX444T
SX446T
SX448T
SX450T
SX452T
SX454T
SX456T

Component

S4°C Polyaxial Screw @ 3.5 x 10 mm
S4°C Polyaxial Screw @ 3.5 x 12 mm
S4°C Polyaxial Screw @ 3.5 x 14 mm
S4°C Polyaxial Screw ¢ 3.5 x 16 mm
S4°C Polyaxial Screw ¢ 3.5 x 18 mm
S4°C Polyaxial Screw @ 3.5 x 20 mm
S4°C Polyaxial Screw @ 3.5 x 22 mm
S4°C Polyaxial Screw @ 3.5 x 24 mm
S4°C Polyaxial Screw @ 3.5 x 26 mm
S4°C Polyaxial Screw @ 3.5 x 28 mm
S4°C Polyaxial Screw @ 3.5 x 30 mm

S4°C Polyaxial Screw @ 4.0 x 10 mm
S4°C Polyaxial Screw ¢ 4.0 x 12 mm
S4°C Polyaxial Screw ¢ 4.0 x 14 mm
S4°C Polyaxial Screw ¢ 4.0 x 16 mm
S4°C Polyaxial Screw ¢ 4.0 x 18 mm
S4°C Polyaxial Screw ¢ 4.0 x 20 mm
S4°C Polyaxial Screw ¢ 4.0 x 22 mm
S4°C Polyaxial Screw @ 4.0 x 24 mm
S4°C Polyaxial Screw ¢ 4.0 x 26 mm
S4°C Polyaxial Screw @ 4.0 x 28 mm
S4°C Polyaxial Screw @ 4.0 x 30 mm

S4°C Favored Angle Screw ¢ 4.0 x 10 mm
S4°C Favored Angle Screw g 4.0 x 12 mm
S4°C Favored Angle Screw ¢ 4.0 x 14 mm
S4°C Favored Angle Screw g 4.0 x 16 mm
S4°C Favored Angle Screw g 4.0 x 18 mm
S4°C Favored Angle Screw ¢ 4.0 x 20 mm
S4°C Favored Angle Screw g 4.0 x 22 mm
S4°C Favored Angle Screw g 4.0 x 24 mm
S4°C Favored Angle Screw g 4.0 x 26 mm
S4°C Favored Angle Screw @ 4.0 x 28 mm
S4°C Favored Angle Screw g 4.0 x 30 mm
S4°C Favored Angle Screw g 4.0 x 32 mm
S4°C Favored Angle Screw @ 4.0 x 34 mm
S4*C Favored Angle Screw @ 4.0 x 36 mm
S4°C Favored Angle Screw g 4.0 x 38 mm
S4°C Favored Angle Screw ¢ 4.0 x 40 mm
S4°C Favored Angle Screw g 4.0 x 42 mm
S4°C Favored Angle Screw g 4.0 x 44 mm
S4°C Favored Angle Screw g 4.0 x 46 mm
S4°C Favored Angle Screw g 4.0 x 48 mm
S4°C Favored Angle Screw g 4.0 x 50 mm
S4°C Favored Angle Screw g 4.0 x 52 mm
S4°C Favored Angle Screw @ 4.0 x 54 mm
S4°C Favored Angle Screw g 4.0 x 56 mm

E e
e

Set Proposal
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Art. No. Component Set Proposal

SW192T S4°C Dual Diameter Rod, ¢ 3.5 mm - 5.5 mm, 400 mm 2

93.5-55mm SW194T S4*C Rod, Straight @ 3.5 x 30 mm 4
SW195T S4*C Rod, Straight g 3.5 x 60 mm 4

SW196T S4°C Rod, Straight g 3.5 x 90 mm 4

SW197T S4°C Rod, Straight @ 3.5 x 120 mm 4

ey SW198T $4°C Rod, Straight ¢ 3.5 x 150 mm 4
@ SWo003T S4°C Set Screw for @ 3.5 and ¢ 4.0 mm Ployaxial Screws 24

\“ SWO15T S4° C Lamina Hook, left, thin 2
iy SWO017T S4°C Lamina Hook, left, thick 2
L SWO025T S4°C Lamina Hook, right, thin 2

< SW027T S4°C Lamina Hook, right, thick 2

B SW112T S4°C Cross Connector, Fixed, 22 mm 1

B Nge SW113T S4°C Cross Connector, Fixed, 24 mm 1

Fixed SW114T S4° C Cross Connector, Fixed, 26 mm 1

BN e SW115T S4°C Cross Connector, Adjustable, 28 - 33 mm 1
k' - SW116T S4°C Cross Connector, Adjustable, 33 - 42 mm 1
- Verdpi i SWN7T S4°C Cross Connector, Adjustable, 42 - 58 mm 1
— | SWO005T S4°C Lateral Offset Connector 4
Lit.J SWO007T S4°C Lateral Offset Connector, L-shaped, Left, 7 mm 2

SWO009T S4°C Lateral Offset Connector, L-shaped, Left, 9 mm 2

SWonT S4°C Lateral Offset Connector, L-shaped, Left, 11 mm 2

=1 SWO013T S4°C Lateral Offset Connector, L-shaped, Right, 7 mm 2
‘ SWO019T S4°C Lateral Offset Connector, L-shaped, Right, 9 mm 2
SWO021T S4°C Lateral Offset Connector, L-shaped, Right, 11 mm 2

{ %1 't SW110T S#°C Rod Connector, Parallel, 3.5 - 3.5 mm 2
T SW111T S4° C Rod Connector, Parallel, 3.5 - 5.5 mm 2
SW049T S4°C Cable Connector, 90° 2

&l | s SW054T S4°C Cable Connector, Left, 45° 2
SWo56T S4°C Cable Connector, Right, 45° 2

MF201 Implant Tray Base 1

MF202 Implant Tray Lid 1

MF203 Implant Tray Upper Rod Tray 1

MF204 Implant Set: Screw Caddy 1

MF205 Implant Set: Set Screw Caddy 1

MF206 Implant Set: Rod Connector Caddy 1

MF207 Implant Set: Lateral Connector Caddy 1

* Recommended container: JK442 with corresponding lid JK489
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11. Implants
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Art. No.

SW202T
SW203T
SW204T
SW205T

SW126T
SW127T
SW128T
SW129T
SW130T
SW131T
SW132T
SW133T
SW134T
SW135T
SW136T

SW206T
SW207T
SW208T
SW209T
SW210T
SW211T
SW212T1
SW213T
SW214T
SW215T
SW21eT

SW200T

Component

S4°C Occiput Plate, Small 5-hole
S4°C Occiput Plate, Small 4-hole
S4°C Occiput Plate, Large 5-hole

S4°C Occiput Plate, Large 4-hole

S4°C Occiput Plate Screw @ 4.5 x 6 mm
S4°C Occiput Plate Screw @ 4.5 x 7 mm
S4°C Occiput Plate Screw g 4.5 x 8 mm
S4°C Occiput Plate Screw g 4.5 x 9 mm
S4°C Occiput Plate Screw g 4.5 x 10 mm
S4°C Occiput Plate Screw g 4.5 x 11 mm
S4°C Occiput Plate Screw g 4.5 x 12 mm
S4°C Occiput Plate Screw @ 4.5 x 13 mm
S4°C Occiput Plate Screw @ 4.5 x 14 mm
S4°C Occiput Plate Screw @ 4.5 x 15 mm
S4°C Occiput Plate Screw g 4.5 x 16 mm

S4”C Occiput Plate Screw g 5.5 x 6 mm
S4°C Occiput Plate Screw ¢ 5.5 x 7 mm
S4°C Occiput Plate Screw ¢ 5.5 x 8 mm
S4°C Occiput Plate Screw ¢ 5.5 x 9 mm
S4°C Occiput Plate Screw g 5.5 x 10 mm
S4°C Occiput Plate Screw g 5.5 x 11 mm
S4°C Occiput Plate Screw @ 5.5 x 12 mm
S4°C Occiput Plate Screw @ 5.5 x 13 mm
S4°C Occiput Plate Screw @ 5.5 x 14 mm
S4°C Occiput Plate Screw @ 5.5 x 15 mm
S4°C Occiput Plate Screw @ 5.5 x 16 mm

S4” Rod o 3.5 x 240 mm prebent for occipital plate

Complementary Implant Set for Occiput and Smooth Shank Screws

Set Proposal
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'1" blue

24.0mm

Art. No.

SX508T
SX509T
SX510T
SX511T
SX512T
SX513T
SX514T
SX515T
SX516T
SX517T
SX518T
SX530T
SX531T
SX532T
SX533T
SX534T
SX535T
SX536T
SX537T
SX538T

JG213R
JF217R
FW137P
FW138P
JG300
JG360

* Recommended container: 1 x JK444 Container and 1 x JK489 correspinding lid (can be stored together with

Component

S4*C Smooth Shank Screw 4.0 x 8 sm.sh. x 16 mm thread

S4°C Smooth Shank Screw 4.0 x 11 sm.sh. x 16 mm thread
S4° C Smooth Shank Screw 4.0 x 14 sm.sh. x 16 mm thread
S4°C Smooth Shank Screw 4.0 x 8 sm.sh. x 18 mm thread

S4° C Smooth Shank Screw 4.0 x 11 sm.sh. x 18 mm thread
S4°C Smooth Shank Screw 4.0 x 14 sm.sh. x 18 mm thread
S4°C Smooth Shank Screw 4.0 x 17 sm.sh. x 18 mm thread
S4° C Smooth Shank Screw 4.0 x 9 sm.sh. x 20 mm thread

S4°C Smooth Shank Screw 4.0 x 12 sm.sh. x 20 mm thread
S4°C Smooth Shank Screw 4.0 x 15 sm.sh. x 20 mm thread
S4° C Smooth Shank Screw 4.0 x 18 sm.sh. x 20 mm thread
S4°C Smooth Shank Screw 4.0 x 9 sm.sh. x 22 mm thread

S4° C Smooth Shank Screw 4.0 x 12 sm.sh. x 22 mm thread
S4°C Smooth Shank Screw 4.0 x 15 sm.sh. x 22 mm thread
S4°C Smooth Shank Screw 4.0 x 10 sm.sh. x 24 mm thread
S4° C Smooth Shank Screw 4.0 x 13 sm.sh. x 24 mm thread
S4°C Smooth Shank Screw 4.0 x 16 sm.sh. x 24 mm thread
S4°C Smooth Shank Screw 4.0 x 10 sm.sh. x 26 mm thread
S4° C Smooth Shank Screw 4.0 x 13 sm.sh. x 26 mm thread
S4°C Smooth Shank Screw 4.0 x 16 sm.sh. x 26 mm thread

Aesculap Standard metal tray

Lid for tray

Tray Insert for Occiput Implants

Tray Insert for Smooth Shank Screws
Plastic Fixation Pins (10 per pack, black)
Silicone Divider

Occiput Instruments Tray together in one container).

Set Proposal
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12. Instruments

Art. No. Component Set Proposal
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Set Proposal
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