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Indications for Surgery - DRS

ecompression
— Spinal cord / nerve roots

ealignment
— Correct deformity

tabilisation

— Prevent / Treat

* Neurological deficit / deformity / pain
— (Non fusion technology form of “stabilisation")
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EDIicCAL

Proper
Planning and
Preparation
Prevents
Poor
Performance
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Disclosure

* Ad Hoc Educational Contract Globus Medical

* Nothing else

GLOBUS

Indications for Surgery

* What are you trying to achieve?

— Non-maleficence - "first, do no harm"
(primum non nocere)

* DO THE APPROPRIATE OPERATION FOR THE PATIENT

AND THEIR PATHOLOGY AND YOUR SKILL / ABILITY

.
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The Other 3 Ps

“—_

* Personality - Patient
* Personality - Pathology

* Personality - Practitioner




Is an interbody fusion required: B iision - think:

—Restore foraminal height (up / down) — a contact surface area (1/a subsidence)
— Improve fusion — A\ compression W tension

M . o - > i
— Revision of failed posterolateral fusion IR lograft > synthetic

: . — vascular > avascular
—Restore lordosis / correct deformity DR rctural

—Biomechanics — shear / large disc height / — BMP...
entire facet removed / long construct
involving L5/51

— And unfortunately fusion may not be a clinical outcome

_ Advantages Disadvantages

Bilateral access to canal, restores lordosis P.a'. H |!1fect|on, petral /dural injury scarring,
limited higher up

Mini Open and Less painful, low infection, less blood Fusion?, neural / dural injury scarring, limited \ \\§ CA LI B E R ®
MIS PLIF loss, faster recovery higher up . e . T
> xpandable Lumbar Fusion Device
% Painful, infection, neural / dural injury scarring, { § 4
o e | oskience i ; -
Less painful, low infection, fusion, less Neural / dural injury scarring, disc preparation, ] |
Open TLIF blood loss endplate damage / subsidence R I S E ® TLI F

Even less pain, low infection, avoids 4 o k = ) Expandable Lumbar Fusion Device
R Fusion?, neural / dural injury scarring, disc 1
MIS TLIF paraspinal muscle damage, less blood : : | s
preparation, endplate damage / subsidence
loss, faster recovery
Good fusl?n, less painful, 'Iow infection, 14/522, L5/51 — No, endplate damage / ——iv
LLIF + Perc Post subsidence, plexus injury, diaphragm injury,
pneumothorax

. CALIBER®-L
best restoration lordosis, less

ion, avoids canal, ess Surgeon, iliolumbar vein, visceral vessel ™ ® e L] ke
] l, ] ] S ‘
uscle damage, mostly ileus, not above L3 R EVO LVE i 8 o i

Low-Profile Stabilisation System

4°,10°, or 15°
lordotic options,
ideal for the L5-S1
disc space




Multiple Sagittal Profiles

Lordotic Expansion

Parallel Expansion

Starting at 7mm Starting at 9mm Starting at 11Tmm

ALTERA®

Articulating Expandable TLIF

OniGiNAL ARTiCLE

LUMBAR LORDOSIS: A STUDY OF ANGLE VALUES AND OF
VERTEBRAL BODIES
AND INTERVERTEBRAL DISCS ROLE

Luz Henaiau Fonseca DAVASCEND', SLIO RICARDO GuarNER CATARINE, ANTONO DorvaL Campos’, HeLTon Lus APARECIDO DeFinG

Damasceno Stagnara et al., an:’asm::rer Guigui et al., Vialle et al.,
etal.. 19820 opr e 200309 2005

Sample n=350 n=100 n=50 n=250 n=300
L1 215°(14t0-9) 5° (12t0-3) % 9.8°
L2 -0.36° (7to-8) 3 (111t0-5) 1.25° 1.2°
L3 -1.56° (8to-10)  1° (10to-7) -0.52° -0.6°
L4 2.89° (4to-14) -1° (8to-10) -2.65° 2.6°
L5 -9.23° (0to-19) -8° (50 -27) -8° -8°
L1112  -4.99° (4t0-12) 8+ 56°* 4.55°*
1213  -6.89° (Oto-15) 10°* 7.9°% 5.4°*
L34 -9.25° (210 -20) 10°* 9.7 9.8°*
L4-15 -12.29° (2t0-26) 140 % 11° 140 % 14°%
L5-S1 -15.58° (4t0-35) 13°* 11 -16°* 15.3°*
* measurement values for intervertebral discs assumed from measurements of vertebral segments,
because they were not shown in the original study.

Table 7 - Vertebral bodies and intervertebral discs measurements found in this study
and those described by other authors.

I 2N
CALIBER® (Lateral View)

Single instrument for insertion, expansion,
locking and bone graft delivery, reducing the
number of passes by neural elements

Largest single TLIF
axial graft chamber
on the market

LATIS® (AP View)

Lateral windows allow
‘ e throughout expansion range
and around the implant
LATIS®
' 3 The TLIF Spacer with an ALIF Footprint

LATIS® (Lateral View)

Mean  Standard
Angle (°) Deviation

% participation in

Range () curvature L1S1 (range)

L1-12  -499* 29 40t0-12.0  8.16 (-8.57 to0 24.00)
L2113 -6.89* 273 0.0t0-15.0  11.35(0.00 to 27.27)
L34 -925* 2.54 -2.0t0-20.0 15.38 (3.03 to 30.95)
L4-L5 -1229* 3.39 -2.0t0-26.0  20.43 (3.81 to 42.86)
L5-S1 -1558 * 5,43 -4,0a-350 26,07 (5,80 a56,52)

(*)Averages different from each other with p<0.001

Tabela 2 - Intervertebral discs measurements

Lumbar  Damasceno Jackson and Jackson et Korovesis  Cheng  Tiizin Tsuji
etal,  etal, etal, etal,

McManus,
e dd B rggge  1gme 19900 2001
n=350 n=100 n=50 n=99 n=387 n=150 n=489 n=250

Guigui et
)
1994 al., 2003

9° 60.9° -62.1° 54.2° 59°

L1814 -60.. -60..
(33t0-89) (31t0-88) (-41t0-86)

-45.1° o o
U5 (1s51078) 457°  -4195° -45.85 (13510-69)

Table 6 - Lumbar lordosis measurement values found in this study and those described
in literature by other authors.




J Korean Neurosurg Soc 42:251-257, 2007 10.3340/jkns.2007.42.4.251

A Multi-center Clinical Study of
Posterior Lumbar Interbody Fusion
with the Expandable Stand-alone Cage
(Tyche® Cage) for Degenerative Lumbar
Spinal Disorders

o — N ™ <

llHllII!I]IHIlIIIllllll]lllllllllllllllllll

Original Article Clinics in Orthopadic Surgery 200;1207-213 + doi104055/cios 200914207

Table 2. Radiological change after surgery Radiographic Results of Single Level
Pre—OP*  Post—OP Final (24 months) p value Transforaminal Lumbar Interbody Fusion in

Total number of exam 56 39 Degenerative Lumbar Spine Disease:

) ) ) Focusing on Changes of Segmental Lordosis in

Sagittal alignment (°) Fusion Segment

camo i Sang-Bum Kim, MD, Taek-Soo Jeon, MD, Youn-Moo Heo, MD, Woo-Suk Lee, MD, Jin-Woong Yi, MD,
S tal lordosis Tae-Kyun Kim, MD, Cheol-Mog Hwang, MD*

Flexion 1.02+3.81 4774396 <0.001 : e — -
Neutral 354+3.70 6.37+3.97 <0.001 el jﬁ”c’mew“m

Extension 444+401 707401 <0.001 SLL() WLL () DH (mm)
Tofarumbar lordosis  20.37 +11.30 2471+11.70 0011 Preoperative 14590981  3910+1110 9134292

Intervertebral disc Postoperative 1821+654  3901£848  1164%194
height (mm) 2542269 1223331 1143223 <ORGQ Imonthfollow-up  1700+721  4205+1177 137+19

Final follow-up 16224739 4255+1217 1090202

Mean error 1.07(0-386) 231(0.03-5.76) 0.65(0.03-1.85)

pvalue* 0.069 0.000 0,002

SLL: Segmental lumbar lordosis, WLL: Whole lumbar lordosis, DH: Disc height.

*The mean values for each parameter obtained before surgery and at the
last follow-up were compared using a paired sample t-test.

*OP : operation

o A Improvement of sagittal balance and lumbar lordosis
CLINICAL ARTICLE . following less invasive adult spinal deformity surgery with
expandable cages and percutaneous instrumentation

| Restoration of lordosis and disk height after single-level ’
transforaminal lumbar interbody fusion Clinical article J Neurosurg Spine 18:4-12, 2013

Christopher K Kepler MD, MBA, Jeffrey A Rihn MD, Kristen E Radcliff MD, Amar A Patel MD, ©AANS, 2013
D Greg Anderson MD, Alexander R Vaccaro MD, PhD, Alan S Hilibrand MD, Todd J Albert MD
MICHAEL Y. WANG, MLD.

Department of Neurological Surgery, University of Miami Miller School of Medicine, Miami, Florida

Variable P value*

Entire Cohort 25 pts with ASD

Lumbar lordosis > P<0.001

Disc height (mm) iy MIS technique / facet osteotomies

Spondylolisthesis subgroup

percent transiation P<0001 Expandable TLIF cages
Mean Improvement of Lumbar lordosis (L1-S1)
e 27.8to 42 degrees
Sagittal vertical axis improved
* 7.4cmto4.3cm




THE - Average Level-to-Level Change in Cobb Angle

SPINE
JOURNAL

sl
ELSEVIER The Spine Journal w 2014) m

Basic Science

=

Additional sagittal correction can be obtained when using an expandable
titanium interbody device in lumbar Smith-Peterson osteotomies:
a biomechanical study

Nicholas A. Qandah, DO", Noelle E. Klocke, MS™", Jordan J. Synkowski, DO*,
Suresh R. Chinthakunta, MS®, Mir M. Hussain, BS", Kanaan G. Salloum, BS",
Eric A. Marvin, DO°, Brandon S. Bucklen, PhD”

5 K

Change in Lordosis (*)

wll

.
PO Contracted  Semi-Expanded  Expanded

onN s o

Average Global Change in Cobb Angle

Change in Lordosis(”)
BN oMW

Contracted  Semi-Expanded  Expanded

Effect of steerable cage placement during minimally invasive
- |transforaminal lumbar interbody fusion on lumbar lordosis

Why do | use Rise / Caliber?

Minimize tissue trauma during insertion

_ Timothy E. Lindley ?, Stephanus V. Viljoen®, Nader S. Dahdaleh “*

Minimize endplate trauma during insertion
Minimize cage back out (wedged)
Bilateral facetectomies Fill the front and the back of the disc space
QoRo¥ed lordosls — 2 Improve load sharing / fusion...
Maintain lordosis with lordotic implant

? Improve lordosis...

Journal of Clinical Neuroscience 21 (2014) 441-444

Visual Analog Score

Eurospine 2015

Multicenter retrospective

Caliber — 202 patients — 2 year FU ‘ :
No device failures | I i

6mo 12mo

Mean VAS Score

Asymptomatic migration subsidence = 12 (6%)

Oswestry Disability Index

Reoperations same level = 6 (3%)

.
— screw failure pseudoarthrosis

. . e . . . . ~——ODI Score
Significant and maintained restoration disc and
foraminal height

No change lordosis

Mean ODI Score
PV




Do | have any evidence? Cardiff Experience 2013-2015

Post Return to

* Cardiff experience 2013-2015 e N Operstive | cage Back Screw | Theatrefor
* 5 Surgeons: 106 Patients at Operation | ¢ Cdence “ 4 e st::
» 55 expandable cages (74 levels; 64 cages)

* 29 Caliber (PEEK) 26 Rise (Ti)

* 51 conventional cages (70 levels; 55 cages)

* 36 Oblique (22 Ti 14 PEEK) and 15 Banana (all Ti)

* FU ave. 8 and 10 months respectively

Expandable 16/64 (25%) 3 /64 (5%) 4/55 (7%) (n?,n/ecsaig:i’d,

Conventional 20/55(36%) 6/55(11%) 5/55(9%)  3/51(6%) ﬁslfgi(ella?z?)

* Segmental and global lordosis maintained
* Banana cages no significant improvement in lordosis 6

>
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SPINE Vo

Sukcrn " Pay Attention To The Details...

Risk Factors for Cage Retropulsion After
Posterior Lumbar Interbody Fusion

Analysis of 1070 Cases

Hiroaki Kimura, MD, PhD, Jitsuhiko Shikata, MD, PhD, Seiichi Odate, MD, Tsunemitsu Soeda, MD, PhD, and
Satoru Yamamura, MD

-Verlebral Vertebral —Venebml LS / S1
body body body
Wide disc with instability

(T=)) c?
0 bodh .
= . Pear shaped disc space

A: Common disc type B: Pear-shaped disctype  C: Pear-shaped disc with a
greater disc angle type > .
Yesterday afternoon | was walking and holding

hands with my wife. | suddenly dropped her hand
and grabbed my cell phone to take this picture. She
hit me in my chest and wouldn't talk to me the rest
of the day. Last night, she asked me “How could
you?" | said “How could | not? It's not every day you

285 jeing
oes [eing
2es jeing




WEIGHT BEARING




WEIGHT BEARING

WEIGHT BEARING




Weight B3aring

Weight Bearing

Degen Slips and Scoli

' WEIGHT BEARING PA  WEIGHT BEARING

WEIGHT BEARING




WEIGHT

* 50 year old female

* Previous “kyphosis procedure” for
stenosis

GLOBUS
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WEIGHT BEARING

ow
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WEIGHT BEARING

Grafting the disc space

BEARING & T BEARING
A7
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| <30 year old man

* Insidious onset low back pain
* Gradually worsening

* Unable to stand up

GLOBUS

Y'Grafting the disc space

/° 6 weeks later

* Pain getting worse
* Biopsy x2 negative
* Rpt MRI

.

GLOBUS
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A

. Discussed at MDTM

e What now...

* Young man...

* Something nasty going on...

.

GLOBUS

WEIGHT BEARING
S

e

.

GLOBUS




Thank you

Failures do occur




Endplate Breech at Op L5 / S1 Foraminal Stenosis

Pedicle Screw Problem

WEIGHT BEARING
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Weigh Bearing

WEIGHT BEARING
WEIGHT BEARING

 Sagittal balance lever arm case

* Parallel cage pedicle fixation failure case

GLOBUS

1 @3
1 i~
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2 GRID 85/63 L GRID 93/80

WEIGHT BEARING [
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(13:49)
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WEIGHT BEARING

GLOBUS

MEDICAL

19



Cage Failure and Extrusion

MIS Expandable Interbody Spacers
Review and Biomechanical Comparison of an Expandable MIS TLIF With
N | TLIF and ALIF

a, MD, PhD," Mark D. Peterson, MD," Stephen R. Parker, MD,’ Thomas F. Roush, MD, ¥
ly, MD, and Alexander W. Tumer, PhD'

interbody devices ,
ants: (A) MLX, (B) LATIS, (C) Luna 360, (D) pathw

CASE REPORT
Extrusion of Expandable Stacked Interbody
Device for Lumbar Fusion
* Spondylolisthesis
— Restore foraminal height
— Improve fixation stability vs the sheer forces
in “dynamic / mobile” slips
Foraminal stenosis
Improve fusion “270” / “360”

My Main Indications LLIF

* 5/1 SPL * (Mainly L2/3/4)
e Foraminal stenosis * Foraminal Stenosis
* 5/1 DDD * Laterolisthesis

* Restore lordosis

€

GLOBUS
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,Main Indications Corpectomy Cage

* Tumour
* Trauma

21



