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Philosophy

... bridging the gap
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Philosophy
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The coflex-F™ implant offers an alternative to pedicle screw fixation.

... bridging the gap
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Philosophy

] Interspinous stabilization with coflex-F™ is an ideal adjunct to
fusion in cases of degenerative disc disease with or without mild
instabilities in the lumbar spine.

1 coflex-F™ allows for segmental stabilization in combination with
interbody fusion cages and is bridging the gap between stand-
alone anterior solutions and 360-Fusions using pedicle screw
fixation.

1 coflex-F™ can be applied in a less-invasive tissue-sparing
procedure significantly reducing iatrogenic damage and
promoting shorter rehabilitation for patients.
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Philosophy

Limitations of Pedicle Screw
Instrumentation

THE
SPINE
JOURNAL

EI:IE The Spine Sournal 11 (2011) 295-302
Clinical Study

Cranial facet joint violations by percutaneously placed pedicle screws

) adjacent to a minimally invasive lumbar spinal fusion

Time Yung Park, MD#, Joong Won Ha, MD, Yun Tae Lee, MD, Na Young Sung, MS

Potentially morbid approach (open) :

Radiation to surgeon/patient
Risk to neurologic structures

I

Cranial facet joint violations with MIS screw insertion
50% violation - ASD
L Learning curve

Fig. 1. Type 1 violations. The white arrow indicates that the pedicle screw is clearly within the facet joint
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Philosophy

Limitations of Pedicle Screw

_ THE
Instrumentation pri | TODENAL

Clinical Study
Cranial facet joint violations by percutaneously placed pedicle screws
) adjacent to a minimally invasive lumbar spinal fusion
Time Yung Park, MD#, Joong Won Ha, MD, Yun Tae Lee, MD, Na Young Sung, MS

2006 Survey of SRS membership:
Among male SRS surgeon members, there is a
25-fold higher incidence of thyroid cancer than expected, and a higher overall cancer rate.

o el dical L Bal

L Learning curve

Fig. 1. Type 1 violations. The white arrow indicates that the pedicle screw is clearly within the facet joint
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Philosophy

coflex-F™ vs. Predicle Screws

Reduced latrogenic Trauma
L Less muscle trauma
L Less blood loss
L. Smaller skin incision
Reduced Surgical Risks
L Excellent safety profile of implant
L Protection of neurological structures
L Easy and precise application
Reduced Cost
L Shorter operating time
L Faster patient rehabilitation
Ease of Use
Simple surgical technique
L Easy instrumentation
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Philosophy

coflex-F™ vs. Spinous Process Plates

Interlaminar vs. Interspinous

L

L
L
L

Supports facet joints
Maintains foraminal height
Utilizes stronger laminar bone
Provides large contact surface

for reduced stress on spinous proc.

Anatomical Fit

L

L
L
L
L

10

Accommodates anatomy

Tissue friendly

Minimum space requirement
Reduced risk of tissue irritations
Rigid, stable rivet fixation
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coflex-F™

Design Rationale
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Design Rationale

Secure anchorage through
screw and sleeve fixation

Pin allows press fit wing attachment
on spinous process

Ball and socket screw/wing

interface for optimized load

distribution in various wing
angulations

U-shape provides large surface
area, different sizes allow
adjustment of sagittal balance

coflex-F~

T -' Good bone anchorage through
teeth on inside of wings

PARADIGM SPINE
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Design Rationale

Interlaminar Stabilization with coflex-F™

LI Resistance to
extension through
interspinous and
inter-laminar “U”

LI Optimal load
distribution on SP
and lamina due to
large contact surface
of implant

LI Wings + rivets
provide additional
stabilization

13

Interlaminar
Stabilization

S

LI Loading of
interbody cage
anterior

LI Additional
stabilization
through rivets and
teeth on inside of
wings

| | Posterior tension
band
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Design Rationale

Interlaminar Positioning of coflex-F™

Intended to: 10000N |

L Unload facet joints
L Maintain foraminal height 1966N

L. Lamina factor 2 to 5 times 1000N

405N 418N

100N

@ = e 8 =
Implant position close to 53 23 83 f3 gt
. . . oa? o (i ¥ E
spinal canal with optimal 65 9i wE g% § i
. B2 B3 £Z &% =
load sharing & & & B&°
=
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Design Rationale

Form Follows Function

Stabilization is achieved through a combination of
different mechanisms...

Interspinous/Interlaminar “U”:

Maximum coverage of spinous process (SP) and
laminar surface for optimal load distribution and
reduced stress on SP

Deep, interlaminar insertion

(at the level of the facet joints) allows the implant to
counteract the majority of posterior column forces

Rivet fixation
for additional stability
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Design Rationale

Implant Wings and Rivet Fixation

Precise. Stable. Validated.

Anatomical Fit — Low Profile
Allows precise adjustment to morphology leading to
optimized spinous process contact

Additional Fixation
Non-aggressive, stable rivet and clamp fixation.

Optimized bone anchorage through teeth on inside
of wings

Validated

Mechanical, biomechanical and clinical data validates
stable rivet fixation mechanism
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Indication -
Contraindication
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Indication

LI The coflex-F™ system is intended for permanent implantation as an
adjunct to fusion in the region from L1-5 in one level.

LI The purpose is to achieve stabilization and to promote fusion in patients with degenerative disc
disease - DDD defined as back pain of discogenic origin with degeneration of the disc confirmed by
history and radiographic studies.
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Contraindications

L] Degenerative Spondylolisthesis greater than °1 according to Meyerding classification.
L1 Any forms of isthmic spondylolisthesis.

Ll Prior decompressive laminectomy, hemilaminectomy or significant lamina fenestration which

weakens the spinous process.
L] Multilevel applications

] Cases of L5/S1
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Biomechanical Evaluation

@mw"*e‘ Institute of Orthopaedic Fesearch and Biomechanics
2 = Helmwholtzstrasse 14, B208] Ulm, Genmany
) § . - ;s . SR ;

*O&J¢  Biomechanical evaluation of the Coflex interspinous implant

Project No.: 493

Test report
|Client: Paradigm Spine , 78573 Wurmlingen, Germany

| Project director: Prof. Dr. Hans-Joachim Wilke

|Tester5! Participants: Dr. J. Drumm, K. Haussler, Dr. A. Kettler, C. Mack

|
|
|
| Test period: June 2005 - September 2005 |
|
|
|

| Implants: Coflex and competitive implants
|Au!.hor: . Mack, Dr. A. Kettler
| Copy to: Wilke, Werner, Haussler, Drumm
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Biomechanical Evaluation

Extension Flexion

intact

Primary Stability

intact

coflex
Rivet

coflex
crimped

Primary Stability

-9 -6 -3 0 3 6 9 12 15

Rotation in °

Test without intervertebral support!
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Biomechanical Evaluation

Flexion + Extension

16
14 1
12 = f--——:—;;_*"i
@ _F_::;r"'aif o ol -
= = =
= 10 ,// o % ————1 -8 Colleccrinped
2 2 A —A— Coflex rivet
E 8 —o— \Nalis
o

A
el — . —————# ‘

Primary 10 000 20 000 30 000 20 000
Number of Cycles

Test without intervertebral support!

Stability
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Biomechanical Evaluation

Flexion + Extension

16
14
i Sl T_ . S - - _—_—_—'i
.12 B ﬁj —
= el
- 1[];[',#’;;-# SR — - ——%  —&— Crflex crinmedd
Fact

The biomechanical evaluation over 50 000 cycles proves the stabilizing effect of coflex-F™ on
the spine! It limits flexion and extension to allow for spinal fusion.

L L. ]
2_

0

Primary 10 000 20 000 30 000 20 000
Number of Cycles

Test without intervertebral support!

Stability
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Biomechanical Rationale

All testing performed at Biomechanical Lab of Prof. Wilke, Ulm,
Germany
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Biomechanical Rationale

Material and Methods: n=6 human lumbar specimens (3x L2-3, 3x
L4-5)

26

Intact

Flexibility Test (Primary Stability)

Flexibility Test (Primary Stability)

Flexibility Test (Primary Stability)

Flexibility Test (Primary Stability)
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Biomechanical Rationale

Range of motion and neutral zone normalized with the intact state
(100%). In combination with cages anteriorly both the coflex-F™
implant and the pedicle screw system reduced the ROM significantly.

Extension Flexion

Bl rowm
Nz

1| Ped. Screw [H

250% 200% 150%  100% 50% 0% 0% 50% 100%  150% 200%  250%

QPARADIGM SPINE
the movement in spine care

Range of motion and neutral zone
normalized with the intact state
(100%).
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coflex-F™

Clinical evaluation
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Multicenter Case Series

In a multicenter European trial , the coflex-F™ interlaminar fusion
device was used to stabilize lumbar interbody fusion for a variety of
degenerative lumbar conditions.

LI Prospective, non-randomized
Post-Market surveillance study
6 surgeons

ALIF, PLIF and TLIF cages

End point 6-24 months

No use of BMP included

n=68, implants=76

Average height: 169 cm
Average weight: 82 kg

C CCCC Lo &

Average age: 60 years
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Clinical Data

VAS Pre-op vs. 3 month, 6 month, 12 month

10
9
8
7
6
5
4
3
2

(1) W Back Pain

Pre-op 3 month 6 month 12 month Right Leg

M Left Leg

PARADIGM SPINE
30 the movement in spine care



Clinical Data

VAS Pre-op vs. 3 month, 6 month, 12 month

10

Fact
Results are comparable to those reported by Glassman et al., who reported on the clinical outcomes
of 497 patients treated with lumbar spine fusions for the same indications as coflex-F™

Glassman S, et al. MOS Short Form 36 and Oswestry Disability Index outcomes in lumbar fusion: a multicenter experience. The Spine Journal 6 (2006) 21 — 26.

W Back Pain
Right Leg
M Left Leg
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Clinical Data

ODI Pre-op vs. 3 month, 6 month, 12 month

60

50 -
%0 - 55 %
30 -
v
20
10

Pre-op 3 month 6 month 12 month
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Clinical Data

ODI Pre-op vs. 3 month, 6 month, 12 month

60

Fact

The study has shown that the associated back and leg pain can
be addressed effectively by coflex-F™!

1111

Pre-op 3 month 6 month 12 month
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Radiographic Data

[190 coflex-F™ patients have been followed up radiographically
ranging from 6-24 months post-operatively

[1 A board-certified, independent radiologist performed radiographic
assessments
L] evidence of bridging bone
LI <3mm translational motion
L] <5 degrees of angular motion, and
LI fusion success (i.e. lack of detectable motion)

” PARADIGM SPINE
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Radiographic Data

Radiographic Example | — Fusion Status with TLIF Cage

L] Functional x-rays 9 months after surgery
LI Solid Fusion

35
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Radiographic Data

Radiographic Example Il — Fusion Status with TLIF Cage

L] CAT scan 9 months after surgery
LI Solid Fusion

36
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Radiographic Data

Radiographic Example Ill — Fusion Status with ALIF Cage

| CAT scan after 12 months
LI Solid Fusion

6 weeks post-op 6 months post-op*

urtesy of Dr. Grochulla,

*Evidence of bridging trabecular bone between the involved vertebrae. C

Munich (now Frth)

PARADIGM SPINE
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Radiographic Data

Of the 90 patients:

81 patients (90%) had radiographic data that permitted assessment of fusion status. 65 patients had
flexion-extension films, and 62 patients had all radiographic measures available for review:

81 /8 Bridging bone 96.5%

65 65 Functional Fusion 100%

<3mm translational motion

<5 degrees of angular motion

62 59O | FDA Fusion rate 95.2%

PARADIGM SPINE
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Radiographic Data

Of the 90 patients:

81 patients (90%) had radiographic data that permitted assessment of fusion status. 65 patients had
flexion-extension films, and 62 patients had all radiographic measures available for review:

Fact
The fusion rate, using established radiographic criteria, was achieved in 95.2% of

the with coflex-F™ treated patients.

UJ o)®) I uricuiviial 1 udivll Luvu /0
<3mm translational motion
<5 degrees of angular motion

62 59O | FDA Fusion rate 95.2%
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coflex-F™

Surgical Technique
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Surgical Technique

Simple and Elegant

LI Straight forward surgical technique, intuitive instrumentation

(T 12 «— TRAL _MPLANT — $ mC T 7Y

LI Single piece implant (M) plus two rivets (I )

2

y
)\‘ \ ™
SN UK

Sa 0
-
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Surgical Technique

Patient Positioning

Ll The patient is placed in the prone position on a surgical frame avoiding hyperlordosis of the spinal

segment(s) to be operated upon.

P QPARANGM SPINE
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Surgical Technique

Lumbar Interbody Fusion L1 to L5
Ll Lumbar interbody fusion first!
L] Restoration of lordosis through cages!

L] Respect facet joints!

In combination with ALIF, PLIF or TLIF

43
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Surgical Technique

Posterior Approaches

Maintain at least 50%
of the medial facet
and all of the facet

capsules
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Surgical Technique

Implant Site Preparation

L] After the intervertebral device (cage or
machined allograft) has been inserted, trials are

utilized to define the appropriate implant size.

LI Trial instrument is placed to evaluate the proper
contact with the spinous processes avoiding

any facet distraction.*

* It is most appropriate to use a coflex-F™ implant
one size smaller than to have distraction of the
facets.

45
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Surgical Technique

Implant Site Preparation

L] Make sure that the opposing facing surfaces of
the superior and inferior spinous processes are
parallel for enhanced contact onto the legs of

the coflex-F™ implant

LI Flat surfaces can be obtained using either

osteotomes, rongeurs or drills.

LI Maintain adequate spinous process anatomy for

optimal fixation strength.

46
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Surgical Technique

Implant Site Preparation

47
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Surgical Technique

Implant Site Preparation

48

S
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Surgical Technique

Implant Site Preparation

L

49

If the laminae are steeply pitched (which can
block proper seating of device wings), use a burr
or rongeur to bilaterally fashion the juncture of
laminae and base of interspinous process so

that the wings seat at the appropriate depth.

PARADIGM SPINE
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Surgical Technique

Implant Insertion

LI Prior to insertion bending pliers may be

necessary to separate the wings.

LI The coflex-F™ implant is introduced via

impaction utilizing a mallet.

Ll Proper depth is determined if a beaded tip
probe can be passed freely leaving 2-3 mm

separation from the dura.

LI The device should seat so that the apex of the
,U“ rests at midlevel of the corresponding facet

joints of the treated level.

LI By deep insertion at the level of the facet joints

the coflex-F™ continues to counteract the

PARADIGM SPINE
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Surgical Technique

Implant Site Preparation

51
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Surgical Technique

Implant Site Preparation

52
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Surgical Technique

Implant Insertion

LI Itis recommended to crimp the implant wings prior to screw insertion. This ensures proper contact

to the spinous processes and delivery of the fixation screw later.

PARADIGM SPINE
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Surgical Technique

Implant Insertion

LI Once proper placement has been achieved

punching pliers are utilized to create holes in
the spinous processes for later introduction of

the coflex-F™ screws.

o "? PARADIGM SPINE
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Surgical Technique

Implant Insertion

55
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Surgical Technique

Implant Insertion

56
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Surgical Technique

Implant Insertion

57
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Surgical Technique

Implant Insertion

58
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Surgical Technique

Implant Insertion
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Surgical Technique

Implant Insertion

LI Prior to insertion of the coflex-F™ screws it is
recommended to clean the holes using the

coflex-F™ probe.
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Surgical Technique

Implant Insertion

61
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Surgical Technique

Implant Insertion
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Surgical Technique

Implant Insertion

63
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Surgical Technique

Implant Insertion

LI The coflex-F™ screws are applied using the screw inserter. A tight fit is required for controlled

fixation. Teeth of both wings should be firmly engaged into the cortices of the spinous processes.

Slight additional compression can be obtained manually with wrenches.

PARADIGM SPINE

the movement in spine care



Surgical Technique

Implant Insertion

65
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Surgical Technique

Implant Insertion
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Surgical Technique

Implant Insertion
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Surgical Technique

Implant Insertion
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Surgical Technique

Implant Insertion
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Surgical Technique

Implant Insertion

70
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Surgical Technique

Wound Closure

LI A surgical drain may be placed as per surgeon

preference.

LI Paraspinal muscles are reattached to the

supraspinous ligament.

L] Skin is closed in the usual manner.
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Product Information
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Product Information

Sizes

L] Five anatomical sizes

|| Color coded instrumentation

12 <— TRIAL

Color Code

e

73

IMPLANT —

Size

16 mm

14 mm

12 mm

10 mm

8 mm

= L

Article Number

RCT 00016

RCT 00014

RCT 00012

RCT 00010

RCT 00008

Color Code

(YDA
'\._Q iy :l :I

Size

16 mm

14 mm

12 mm

10 mm

8 mm

r

Article Number

RCI 00016

RCI 00014

RCI 00012

RCI 00010

RCI 00008

PARADIGM SPINE
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Product Information

coflex-F™ Implant

LI The coflex-F™ implant is delivered sterile packed and includes a

disposable application tool.

Instrument Set

Set contains:

74

Trials
Bending Pliers
Crimping Pliers

Punching Pliers

Cleaning Tool
Probe

Screw Inserter

Screwdriver

Wrench

(05)
(01)
(01)

(01)

(01)
(01)

(01)
(01)

(02)

S

PARADIGM SPINE

the movement in spine care



Product Information

Bending and Crimping Pliers

Crimping Plier
UAT 10200

Bending Plier
UAT 10100

75

Punching Pliers

Cleaning Tool
RAT 20130

Probe
RAT 20120

Punching Plier
RAT 20100

QPARADIGM SPINE
the movement in spine care



Product Information

Screw Inserter - Screwdriver

Screwdriver

S Insert
crew Inserter RAT 20204

RAT 20211

6 QPARADIGM SPINE
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coflex® vs. coflex-F™

Standard hole ( a \, @ mm

\ 1,5mm

A—
> \ N
_._( uAocoto c€os -

77

__________________________ N

Ball and Socket connection
with Rivet

0,6 mm 2,1 mm

Patent Pending !

coflex-F"
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coflex® vs. coflex-F™

78

Patent Pending !

coflex-F
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Case Example
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Case

Female, 53 years, Scientific Consultant:

L

80

Symptoms: 10+ years of progressive low
back pain.3 + years of sciatic pain and
Trendelenburg signs. Reduced walking
distance of 50-100 meters.

MRI: Erosive osteochondrosis at level L2/3,
osteochondrosis at levels L4/5 and L5/S1, disc
protrusions at levels L3/4, L4/5 and L5/S1

Diagnosis: Erosive osteochondrosis at level L2/3

Previous Therapy: Failed conservative treatment.
Infiltrations including discography with improvement
for 4 weeks.

Surgery: Spondylodesis at level L2/3 with ALIF cage
(Syncage) and coflex-F™ implant size 10 mm. Bone
graft from left iliac crest.

Follow-up at 12 months: Patient extremely satisfied
with treatment. Back pain has improved from VAS 9
preoperatively to VAS 1 at six months, VAS leg pain (left
leg) improved from VAS 6 to VAS 0,5.
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Case

Female, 53 years, Scientific Consultant:

CT Analysis after 12 month, confirmation of fusion

\ S o
r b o
< b

f \ :"’\ |

-

R
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Publications

Computer Methods in B Taylor & Frandis
iRt amcle, 2000, 1-10 @m

Biomechanical differences of Coflex-F and pedicle serew fixation combined with TLIF
or ALIF - a finite element study
Cheng-Chan Lo*, Kab-Jow Tsai”, Zheng-Cheng Zhong®, Shih-Hao Chen® and Chinghua Hung**
2 of Mechanical E: 5. Natlonal Chico Tung Usiversity, Hsinchu, Taiwan: "Deparment of Onthopacdic Surgery.

Cnlnycf-adllaﬂdhhrl. Taiwan: “Department of Phrysical Therapy and Assistive Technology. National Yang Ming University,
aipel. Taiwan; “Department of Onhopaedics, Tru Chi General Hospital, Taickung, Taiwan

(Received 24 May 2010; final version received 14 June 2010)

Mlmmnh-mmmmum&kﬂdﬂlohm"mm
The Coflex-F is a recently
1o pedicle mvﬂm'ﬂwﬂa&.ﬂuﬁqm&umd&mdumx*&mwﬂck
screw fixation with transforaminal lumbar imerbody fusion (TLIF) or anterior lumbar interbody fusion (ALIF) surgeries by
using finite element analysis. The results show that the Coflex-F device combined with ALIF surgery can provide stability
simdlar 10 the padicle screw fixation combined with TLIF or ALIF surgery. Also, the postenior ingrumentatsions (Coflex-F
and padicle screw fixation) comsbined with TLIF surpery had lower stabdity than whea combined with ALIF surgery.

83

screw fixation;

pedick
fusion; finite clement -dylh POsterion instrume ptations.

1. Introduction

Lumbar spinal fusion i a common surgical procedure for
treating lower back pain caused by degencrative disc
discase. The purpose of fasion is to prevent motion in the
destabilised segments of spine, which can decrease low
back pain cawsed by motion. Recent treatments of
degenerative disc diseases and instabiBties have used
various approaches, such as anterior lumbar interbody
fusion (ALIF), posterior lumbar interbody fusicn (PLIF)
and transforaminal kumbar inerbody fusion (TLIF).

All types of imterbody fusion approaches work ideally
in combimation with posterior pedicle screw fixation to
ummsuhmmhdoumhusm

Lage parasp muscle di

and tion during screw malpositi
ing. ic risk and lengthy operative time with blood
loss and increased risk of infection (Phillips et al 2004).
The disadvantages of pedicle screw fixation had led to the
development of two new posterior fixations ~ the
translaminar facet screw fixation and transfacet pedicle
screw fixation (Ferrara et al. 2003; Aepli et al. 2009; Fan
et al. 20100 While these two fixations have similar
stability and can improve the disadvantages of pedicle
screw fixation, lheynlcdmallydeﬂndmgud

surgical p Jaminar facet screw
ﬁmwmnmhqwmmnuhunfume
crossing screws before they can traverse the facet joint,
necessitating a large surgical field. Transfacet pedicle
screw fixation requires considersble risks of newral injury.

lumbar interbody fusion; anterior hembar interbody

Thus, the development of other posterior instrumentations.
is still conducted by researches,

According w0 recent clams, the Coflex-F device
(Paradigm Spine, Wormlingen, Germany) can provide
stabilisation of the posterior spinal elements similar to
pedicle screw fixation when used for interbody fusion.
‘The Coflex-F spacer is an intenpincus process device with
rivets modified from the origimal Coflex device. The rivets
Jjoining the wings of the Coflex device and the spinous
processes allow for rigid sttschment to the posterior
element. It retains the advantages of intenpinous process
implants and minimally invasive surgery. such as sparing
tissue, prescrving pedicle anatomy and minimising muscle
trauma, blood loss, skin incisions and operating time, thus.
Because the PLIF surgical process needs 1o remove
pans of the lamina bone and spincus process to get
approach, the Coflex-F camot be implnted in the
interspinous process, Therefore, the purpose of this study
is to compare the omechanical behaviour of the Coflex-F
device and the waditional bilateral pedicle screw fixation,
in combiration with ALIF or TLIF.

2. Materials and methods

2.1 Finite element model of the intact lumbar spine
(intact model)

A validated 3D finite clement (FE) model of the intact
Tumbar spine was used (Figure 1(a)). To create this model,

*Comesponding suthor, Exmail: chhung @ maiLnctu.edu fw
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effect after Coflex and Coflex rivet implantation for segmental instability

al surgical and adjacent segments: a finite element analysis
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The Coflex device may provide stability 1o the surgical segment in exinsion buf does not ressore stability in other molion.
Recendy, a modified versson called ghe Coflex rivet has been developed, The effeas of Coffex and Coflex rivet implangation
on the sdmcent sepments e still not clear: therefore, the purpose of his sudy wis W investipate the bomechamical
differences between Caflex and Codlex rives implintation by using finite ehement analyses. The results show that the Coflex
implantation can provide stability in extension, lateral bending. and axial rotsion # the wirgical scegment, and it had na
influence st adjacend scpments excepd for extension, The Coflex rivet implastation can provide stsbility im all motions and
redece dis annalus stes af the surgicad segment. Therefone, the higher range of motion sl siress inducal by the Coflex
rivet al both adjacent discs may resull in adjacent segment degeneration in flexion md extension.

Keywords: bambar spimal stenosis: inerspinoss process device; Cofles river follower load; disc ansulus seress finie

clement analysis

1. loairoduction

Lumbar spinal sicnosis (LSS} is o common dissbling
disesse in the elderly. The reduced dise height narrows the
spinal canal and the newral foramina. eventaally resulting
in nerve compression (Arbat and Pannullo 2001} The
symploms of LSS include bilalers]l mdicular pain and
imermittent newrogenic clasdication, semation disturb-
ance and loss of mascle swrength in the legs. Many
surgeois perfonn decompression for spinal stenoss and
reconstruct the segment with rigid fosion devices
However, rigid Mudon may cawe increased stress al the
adjocent discs, resubing in degencration of adjacent
segments (Kuslich et al. 2000; Lai et al 2008; Zucherman
ct al 2004). Therefore, Aexible nonfusion devices such as
the interspinows process device were developed with the
inention of reducing adpcent segment degeneration.

An mterspinous process device is defined xs a Nexible
system that cam preserve spinal movement and improve
load trapsmision of spiaal motion segments through the
non-fusion technique (Sengupm 2004; Christie et al.
2008), There have been a number of intenspinows process
devices such as Coflex, Wallis, Diam and X-Stop, tested
for treating LSS wigh different biomechanical desigrs, The
Cofles (Paradigm Spine. WummBngen, Germany) was
origimlly developed as an imerspinous Ushaped device
and & placed belween two adjscent spinous processes
(Kaech et al 2002; Cho 2005 Eif and Schenke 2005)

Alter implantation, the later] wings are crimped towands
the spinDms processes to improve fixagon. The U-shaped
structure is designed 1o allow the lombar spine 1o have
controlled movement in forward and hackward bending.
To improve stability in all molions, a modfied version
called the Coflex rivet has also been developed (Kettler
et al, 3008}, which adds 1wo rivets 1o the Collex.
Recently. many studies have evaluaied the biomecha-
nical behaviours of the Coflex and Coflex rivet devices.
Tsai et al. (2006} wed cadaveric lumbar L4 and L5
segmenis with implanted Coflex device to examine their
biomechanical behaviour, and the resuls showed that the
implanted Coflex device can provide sability for the
lumbar spine in flexion-extension and axial mtion,
except in lateral hending. Kong et al. (2007) repomed
1-year follow-up ovicomes after Coflex device implan-
tation and traditional fsion for degencrative spinal
stenosis. The results indicated that both the Cofles device
and traditional fusion reduced the range of motion (ROM)
at the surgical segment, but fewer effects were fomnd at the
addjacent segments with the Coflex device when compared
with the increasing ROM with irsditional fusion. Ketiler
et al, (2008) compared the Coflex and Coflex rivet devices
using biomechanical experiments and found that both
implants had srong sability in extension, However, the
Coflex implant could nol compensate the insability in
flexion, lateral hending and axial rotation as well as the

*Coresponding suthor. Email: chbung @msLnct edu e
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Can a modified interspinous spacer prevent instability in axial
rotation and lateral bending? A biomechanical in vitro study
resulting in a new idea

A. Kettler *, J. Drumm ®, F. Heuer *, K. Haeussler *, C. Mack ®, L. Claes *, H.-J. Wilke **

* Instivute for Orthopoardic Research ol Biomechmics, Unitersity of U, Neimbolisrs, (4, DSGS! [lm, Grenany
¥ Department of Newonsgery, Sawod University Hospial, Mombirg, Germay
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Alsrrat

Background Interspinous spacers are mainly used 1o treat lumbar spinal stenosis and facet arthrosds Biomechanically, they stabilie
i extenson but do ot compensate insgability in axial rotstion and liteml bending. It would therefore be desimble to have an interspi-
nous spacer avadlable, which provides for more stabality alse in these two planes. At the same time, the interverichml disc should not
completely be unlanded to keep it viable. To meet these requirements, a new verison of the Coflex interspinons implant was developed,
called “Cofbex iivet”, which can e more rigidly attached to the spinous processes. The aim was 1o investigate whether this new implant
compensates instability but sull allows some load ta be transferred through the disc.

Methoadi, Twelve aman lumbar spine segments wene equally divided into twoe growps, one for Coflex rivet and one for the original
Collex implant. The specimens were tested for Rexibality under pure moment boads m the three mam planes. These tests wene carried out
im the intact condation, after creation of a detahilsing defect and after insertion of gither of the two implanty Before implantation, the
mierspemos spacers were equippad with gram gauges 1o measire the load trander.

Findings Compared to the defect condition, both implants had a srong stahilising effect in extension | < 0.05). Coflex rivet abo
strongly mabdised in fexion and 10 a soaller degree in lateral bending and axial rotation | P < 003). In contrass, in these three loading
directions, the original Coflex impla st coukd not compensate the destabilising effect of the defect | P > 0.03). The bending monscots trans-
ferred through the implants were highest in extension and flexion. Yet, they were po mors than 1.2 N m in median.

Interprefation. The new Coflex rivet seems be a suitable option to comy bility. Its biomechanical chamcteritics might even
make it suitable as an adjonct to fusion, which would be a new mdication for this type of implant,
© 2007 Elsevier Lud, All rights reserved.

Keywords: Lumbar spine; Interspimous spacer; Interbody fason; Stabiliry Strain; Biomechasics

1. Introduction effectiveness conceming the above mentioned mdscations.
Bigmechanically, the different interspinous spacers, which

The muin indications for inlerspmous spacers are lum-
bar spinal stenosis and painful faca arthrosis. In vitro,
these implants were shown to reduce facet boading and to
widen the necroforaming and the spinal canal { Richards
et al. 2005 Wisemun o al, 2005), which supports their

* Corresponding authaor.
Evan! abiress: hamsejoschim wilkesumisubm de {H.J. Wilke)

265-001WS - sex front mane © 2007 Elevier Lad. All rights roserved
ot 10 1016 clinbsomech. 300700 (04

ure on the market today, Le. X-Stop, Wallis, Diam and
Coflex, all increase stability in extension but are not able
1o compensate instability in axial rotation, lateral bending
and in some cases in flexion (Fuchs et al., 2005 Lindsey
et al. 2003; Wilke et al., 2007). This lack of stability might
impair the clinical long-term sucoess, which has so far only
been reported to be good m the short-derm (Anderson
el al, 2006 Kondrashow et al, 2006; Zucherman et al,
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The coflex- FY - A new minimally invasive device for the PLIF procedure
Dr. Marcus EIf; Gorlitz Municipal Clinic; Clinlc for Neurosurgery
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7. Patient Case

2. Fusion with coflex™-F

3. Implant

3 days PostOP 2 yoars PostOP
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these mplants were shown to reduce facet loading and to o compensate instability in axial rotation, laterul bending
widen the neuroforaming and the spinal canal (Richards  and in some cases in flexion (Fuchs et al., 2005; Lindscy
ot al, 2005; Wiseman ot al, 2005), which supports their et al, 2003; Wilke et al., 2007). This lack of stability might
impair the clinical long-term success, which has so far only

* Corresponding author been reported to be good m the short-term (Anderson
Emal adiress: hans-joschim wilkejuni-ulmde (.. Wilke) et al, 2006, Kondrashov et al, 2006; Zucherman et al.,
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Meeting Abstract (P1787)

Is coflex-F implant an alternative to pedicle screw fixation in a

lumbar device fusion?
Afshar H, Scholz S, Mesbah A, Kénig S, Kamangan A
Publizhed: September 16, 2010

Objective: In a prospactive study, the clinical data of patients, who underwent surgical
treatment with interbody fusion and coflex-F stabilization, are collected. The focus of this
study is to see if this implant can give as much stability as the padicle screw in order to have
a proper fusion result in intercorporal distraction using cages in TLIF, PLIF or ALIF, Coflex-F as
an adjunct to lumbar interbody fusion bridges, the gap.

Methods: Lumbar interbody fusion in TLIF, PLIF or ALIF Technique is performed with the goal of
restoring the lordosis through cages, implanting of coflex-F which is thicker (2,1 mm versus 1,5

mm) than coflex. This along with the screws adds additional stability, rigidity and stiffness to the B statting,
posterior spine thereby facilitating fusion. Secure anchorage is achieved through screw and sleeve pesthesis
fixation. Coflex-F was implanted at the L1-LS level for one segment. The purpose is to achieve e
stabilization and to promote fusion in patients with DDD. The patient is placed in the prone position

on a surgical frame avoiding hyperdordosis of the spinal sagments to be operated upon, Any facet
distraction has to be avoided. Patients data was collected pre-op, 3-, 6- and 12 menths post-op

with VAS- and ODI-S- Q as well as ] 9 post-op x-ray findings.

Results: The clinical data was collected in S spine centers in Germany. For the prospective study,
we had total number of n=71 patients; female=36; male=3S, The average age was 60 years (34-
86).The treated segments included L1-LS (n=54), L4/S (72%) (n=14), L3/4 (18%) (n=7), L2/3
(9%), n=1L1/2 (1%). Data about VAS- and ODI-Score were collected pre-operatively, 3, 6 and 12
months post-op. There was an improvement of the pain level in more than S0% patient satisfaction
12 months post-0p was more than 60%. Complications consisted of wing breakage n=1 (1,75%)
and ne=2 (2,51%) required additional stabilization

Interspinous I with coflex-F is an ideal adjunct to fusion in cases of DDD

with or without mild instabdity. This implant allows for n b with

interbody fusion cages and bridges, the gap between stand-alone anterior solutions and 360«
fusions using pedicle screw fixation. It can be apphed in & less invasive tissue sparing procedure,
thereby, significantly reducing istregenic damage and resulting in shorter rehabilitation for
patients: Further advantages include less blood lost, smaller skin ncision, protection of
neurological structures and shorter operating times due to the simple surgical technique, The
results are comparable to the fusion with cage and pedicle screw.
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Marketing Tools - digital

1 coflex-F™
Surgical Technique Video - Dr. Afshar
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Marketing Tools - digital

| coflex-F™
Surgical Technique Video - Dr. Afshar

"1 coflex-F™
Surgical Technique Video - Dr. Dryer
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coflex-F™ vs. SP Plates

! i PARADIGM SPINE
the movement in spine care



Biomechanical Rationale

Additional Validation — Comparative Mechanical Testing
Ll coflex-F™
LI Lanx Aspen
LI Nuvasive AFFIX
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Biomechanical Rationale

Regulated FDA Test Protocol:

LI Static Testing
Compression
Rotation/Torsion

LI Dynamic Testing (5 Mill. Cycles)
Compression
Compression/Tension
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Biomechanical Rationale

Relative Fixation Strength
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Biomechanical Rationale

Relative Fixation Strength

I
180% t I
| |
160% I I
' |
140% I .
| 1
Fact
Significant differences in cyclic loading - coflex-F™ provides higher fatigue
strength!
1
60% -
|
40% -
20% -
. | W coflex-F®
0% | e . _ ' Lanx® Aspen™
Static compression Static torsion yield | Dynamic compre55|on| Dynamic compression-
yield L o e e 1 tension B NuVasive® Affix®
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Biomechanical Rationale

[ Comparative Testing — coflex-F™ vs. Aspen and Affix

[1Side-by-side testing demonstrates that the coflex-F™ design
attributes result in a stronger, stiffer, and safer method to stabilize
the motion segment.
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