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Why MIS Lumbar Spine Surgery SR ™

Rates of Infection After Spine Surgery Based on
108,419 Procedures

A Report irom the Scoliosis Research Society Morbidity and Mortafity Cor

1.Less blood loss

2.Less infections

3.Less post-op pain

4.Shorter hospital stay

5.Strong patient demand

6.Intense technology development
7.Cost effectiveness?

8.Long-term benefits?
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Aims / Principles MIS Timeline of Spinal Surgery
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* Tools / Technology
* Technique — operative skill
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Key Developments

* 1933 Burns — transperitoneal ALIF for SPL P

* 1934 Mixter and Barr — intradural approach disc herniation g

* 1938 Love — interlaminar extradural discectomy

* 1963 Smith — first percutaneous intervention chymopapain

* 1967 Yasargil — operative microscope

* 1968 Wiltse

* 1975 Hijikata — percutaneous lateral approach

* 1982 Magerl — percutaneous screws and ext fixator

* 1983 Friedman — direct lateral percutaneous discectomy
mer@ Forst & Hausman — rigid arthroscope

Key Developments

* 2003 Foley — MIS TLIF

* 2006 Ozgur — XLIF

* 2012 Silvestre — ATP

¢ 2015 Drazin — Single Position Lateral

* 2017 Hynes — OLIF

* 2019 Lamartina & Berjano — Prone Lateral

W Minimally Tnvasive Lumbar Fusion
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al Report
Extreme Lateral Interbody Fusion (XLIF): a novel surgical technique
for anterior lumbar interbody fusion
Burak M. Ozgur, MD**, Hetry E. Aryan, MD', Luiz Pimenta, MD, PhD',

Clinical Study
Simultaneous Lateral Interbody Fusion and
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and Technical Considerations IDEAS AND TECHNICAL INNOVATIONS.

preliminary results

Claudio Lamartina'-edro Berjano'
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Prone single-position extreme lateral interbody fusion (Pro-XLIF):

Key Developments

* 1986 Schrieber - discoscopy
* 1986 Choy — Nd:YAG percutaneous laser nucleolysis
* 1990 Saal & Saal — IDET

* 1990 Kambin - arthroscopic anatomical description of a triangle

* 1991 Faubert & Caspart — tubular access

* 1997 Foley & Smith — endoscope — microendoscpic discectomy

* 1997 Mayer — direct lateral retroperitonal appr (ATP) and MIS ALIF

* 2001 Foley — removable extenders — 1%t perc screw system and MIS PLIF

* 2002 3 groups — unilateral appr bilateral decompression e
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Technology — The Scopes and Vision

Technology — The Robots

* Mazor Ranaissance 2011 Mazor X 2016 Mazor X Stealth 2018
* TiRobot 2016

* Rosa Spine 2016 One 2019
* Excelsius GPS 2017

« Cirq 2019
* eCential 2022 ..., .mxapme s oot i e
Velys 2024 e ——
* Pyxis 2024 mfx,if“‘““‘ [
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Have an Algorithm...

* What does the patient want?
* What is most appropriate for your patient?

« Surgical factors to consider Lumbar Surgery - ABC Approach:
Age Alignment Anatomy Access
Bone Quality

« Compression — central / lateral / foraminal APPS:

* Disc Height / Degeneration / Deformity / Dura Anatomy
« Evaluate Stability — supine / erect / dynamic Pathology
* Facet Orientation / Gap Planning
* (Globus kit!!!) Surgery

How many operations?...

€0
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* Is an interbody fusion required?
* Restore foraminal height (up / down) * Auto / allograft
* Improve fusion * Threaded / Cylindrical cages
« Revision of failed posterolateral e £, =8

* Banana cages

b
(o=
* Oblique cages L
* Articulated cages
* Expandable cages

fusion
* Restore lordosis / correct deformity
* Biomechanics — shear / large disc
height / entire facet removed / long
construct involving L5/S1

DO YOU NEED TO FUSE AT ALL OR WILL A DECOMPRESSION ALONE SUFFICE? lﬁ)
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Considerations (MIS) TLIF

¢ All lumbar levels

* Restore foraminal height (up / down) []
* Improve fusion potential []

* Revision of failed posterolateral fusion
* Restore lordosis / correct deformity .

* Biomechanics — shear / large disc height / entire facet
removed / long construct involving L5/S1

l A

* Fusion — think:

* a contact surface area (1/a subsidence)
A\ compression W tension
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autograft > allograft > synthetic
vascular > avascular
structural graft > non structural

Biologics...

And unfortunately fusion may not be a clinical outcome
* BUT, Joints are designed to move
* Fusion is abnormal
* Beware — nature against you!

Advantages

Which Fusion?

My opinions...

i

PLIF

Bilateral access to canal, restores lordosis

Painful, infection, neural / dural injury scarring,

limited higher up

Mini Open and MIS

Less painful, low infection, less blood loss,
faster recovery

Fusion?, neural / dural injury scarring, limited
higher up

Painful, infection, neural / dural injury scarring,

faster recovery

T A fusic F
OpenTLIF EcessrEon endplate damage / subsidence
I LIE Less painful, low infection, fusion, less Neural/ duralinjury scarring, disc preparation,
blood loss endplate damage / subsidence
Even fess pain, low ipjeciopaiokls Fusion?, neural / dural injury scarring, disc
MIS TUIF paraspinal muscle damage, less blood loss, i Ay 5

preparation, endplate damage / subsidence

LLIF + Perc Post

Good fusion, less painful, low infection,
T5-LS5, avoids canal, less visceral vessel
injury then ALIF, avoids paraspinal muscle
damage, less blood loss, faster recovery

L4/5??, 15/51 - No, endplate damage /
subsidence, plexus injury, diaphragm injury,
pneumothorax

ALIF + Perc Post

Best fusion, best restoration lordosis, less
painful, low infection, avoids canal, avoids
paraspinal muscle damage, mostly less
blood loss than a TLIF

Considerations LLIF / OLIF / ATP

* All lumbar levels except L5/1

* Restore foraminal height (up / down)[“]
* Improve fusion potential

* Revision of failed posterolateral fusion
* Restore lordosis / correct deformity []

 Biomechanics — shear / large disc height / entire
facet removed / long construct[~]
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Access Surgeon, iliolumbar vein, visceral vessel
injury, ileus, not above L3
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Considerations (MIS) ALIF

(L2/3) 3/4 4/5 5/1 levels
* Restore foraminal height (up / down)

* Improve fusion
* Revision of failed posterolateral fusion
* Restore lordosis / correct deformity

* Biomechanics — shear / large disc height / entire facet
removed / long construct involving L5/S1
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Static vs Expandable IB Cages

* Biases and Controversies
* The ACDF vs IVDR debate.

ORIGINAL ARTICLE Ten Year Outcomes of Cervical Disc Arthroplasty vs.
Anterior Cervical Discectomy and Fusion
up A Systematic Review With Meta-. lnﬂly5ls

Contuoversies i Smxe Sunaky

| Spinl Disrd Tech + Volume 28, Numbes 9, Noverber 2015

Anterior Cervical Decompression and Fusion Versus ciincal and radiological

teome at 10 years of fol

eNlcaID'\skAnhrop\asty after otal cervcal dise replacement ket i P .

Clinical Study S T 5

Comparable long-term outcomes in patients undergoing  UP t0 10-year surveillance comparison of s
total dise replacement or anterior cervical discectomy and il single-level cervical disc replacement ve
noninstrumented fusion cervical discectomy and fusion in New York
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Clinical Study ® oo Does the application of
Expandable cages increase the risk of intraoperative onmuaceess expandable cages in TLIF

provide improved clinical and
radiological results compared to
static cages? A meta-analysis

subsidence but do not improve perioperative outcomes in
single level transforaminal lumbar interbody fusion

Carolyn Stickley, BS, Travis Philipp, MD, Erik Wang, BA, Jack Zhong, BA,

Eaman Balouch, MD, PhD, Nicholas O°Malley, BS, Carlos Leon, BE, o Xun Ui, S Ki, Vi Kothesranurak
Constance Maglaras, PhD, Jordan Manning, BA, Christopher Varlotta, BS, e M e
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Systematic Review/Met-Analyss
Comparison of surgical outcomes between lumbar
interbody fusions using expandable and static cages: a
systematic review and meta-analysis

I N S SPINE cuen e

Tieereg e 9447149, 2621

Long-term radi ic outcomes of versus

Sanghoon Lee, MD, Jung Gl Kim, MD, Ho-Joong Kim, MD, Ph>
static cages in transforaminal lumbar interbody fusion 5

Chih-Chang Chang, MD,'35* Dean Chou, MD; Brenton Pennicooke, MD; Joshua Rivera, BA.¢
Lee A. Tan, WD Sigurd Berven, MD,: and Praveen V. Mummanen, MD'

in Minimally Invasive Lumbar Interbody Fusion: A
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XLIF
LLIF
transforaminal lumbar interbody fusion; ALIF, anterior i LUIF, lateral OLIF. whhque EI:\EIIECH%
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Should Expandable TLIF Cages be Used Routinely to
Increase Lordosis?

George N. Rymarczuk, MD. 1 Janes 5. Harsop, MD.* Auron Hils, MD, fSand Roger Hari, MDY

Asscssment o radiographic and dinical ovtcomes of a
arteulating epandable interbody cage i minimally
inasive (ranctoraminal lumbar interbods fasion for
Spoadiokatbeda
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Expandable s S Cags i Transoraminal
i Inerbody
Compucon it o Yoton Segend

spacers provide better functional outcomes than
static spacers in minimally invasive transforaminal lumbar
interbody fusion

M. Adun remer, Jeferson Alfriak,Sacie Wynsina, Torrey Sirk, Chares Ledoni’

n Assessing the Difference in Clinical and Radiologic Outcomes Between Expandable Cage
and Nonexpandable Cage Among Patients Undergoing Minimally Inv

% Transforaminal Int body Fusion: ematic Review and Me

= 2, Shyam J. Kurian’, Waseom Wahood'~, yal™?, Benjamin D. Elder’,

ing the Difference in Clinical and Radiologic O\
pandable Cage Among Patients Undergoing
Transforaminal Interbody Fusion: A S & Reviow and Mota-Analysis

Anshit Goyal"

f r Clinical and Radiographic Outcomes for One-Le ansf IQ
Lumbar Interbody Fusion -l
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‘Alan'S. Hilbrand, Christopher K. Kepler, Alexander R. Vacearo, Gregory D. Schroeder

INTERNATIONAL INTERNATIONAL
JOURNAL JOURNAL
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Lateral Lumbar Interbody Fusion Using Expandable vs Static
Titanium Interbody Cages: A Prospective Cohort Study of
Clinical and Radiographic Outcomes

Expandable Lateral Lumbar Cages With Integrated Fixation:
A Viable Option for Rostral Adjacent Segment Disease
Gregory M. Mlhanm, Carl M. Blcher, Nigel R. Muday and Ryan P. Hamer

Ceclia W. Huo, Gregory M. Malham, Dean T. Biddan, Timothy Chung and Yi Yuen Wang
I Spine Surs 202216 745759
ot ps/dot org/ 10
S ptgers Socomen A48

Clinical and radiographic analysis of expandable vers
lateral lumbar interbody fusion devices with two-yeai

It J Spine Surg 2023, 17 (2) 265-275
doi’ htps:/idoi org/10.14414/842

Richard F. Frisch’, Ingrid Y. Luna’, Daina M. Brooks’, Gita Joshus’, Joscph R, O'Bri

arly R nt of Static and Expandable Cages in Lat
for Ind fon- Lateral Lumbar Interbody Fusion
Akiniko Hiyama, Hiroyuki Katoh, Dasuke Sakai, Masato Sato, Masahiko Watanabe




Static vs Expandable IB Cages hy do | use Expandable IB Cages*?

d} * | have done >75 cases
* Minimize tissue trauma during insertion
* Minimize neural retraction
* Minimize endplate trauma during insertion
¢ Minimize implant subsidence (gradual load sharing)
* Minimize cage back out
¢ Maintain lordosis with lordotic implant
* Remember - my TLIF / LLIF is not the same as yours
* My endplate prep not the same as yours
* What works in one person's hands does not necessarily work in another's

Case-Control

Cross sectional studies

Case series, Case reports

Ideas, opinions, editorials, anecdotal
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My Personal Experience

* RISE / Caliber TLIF and Rise L cages
 Tend to use 12 x 30 x 15 deg RISE in TLIF — whole facet comes off (ie a TLIF!)
* MIS TLIF - 2 incision — adequate access

* No cage back outs

* No post op subsidence
* Yes to intra op endplate damage and intra op subsidence
* Yes to cage insertion nonparallel to endplates

* Yes to post op perineural inflammation
« Stopped using DBM in the cage / disc space

* No revisions...yet!
« Adjacent segment surgery - yes of course!
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Disc Herniation

Mixter and Barr’s article

elucidates the role that disc
herniation may play in spinal

instabiliy.

1934
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1944

Timeline of Spinal Surgery

PLIF Modifications

Several innovations are made to

enhance the PLIF technique,

including the replacement of

short facet screws with longer
edicle screws

1982

1944-1980

Posterior Lumbar Interbody
Fusion (PLIF)

Briggs and Milligan publish their posterior approach, accessing

“chip fusion" technique for
posterior spinal stabilization.

Transforaminal Approach

Minimally Invasive Lumbar
Spine Procedures.

Surgeon-innovators explore

1990-2002

Minimally Invasive TLIF

Harms and Rolinger reinvent the Foley and Lefkowitz present their

the disc space through the
intervertebral foramen and

novel tissue-sparing TLI
approach, bringing a refined
safety profile to posterior fusion

thereby reducing neurological patients.

damage.
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