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| Purpose of Surgery

Why MIS

. Less blood loss

. Less infections

. Less post-op pain

. Shorter hospital stay

. Strong patient demand

. Intense technology development
. Cost effectiveness?
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. Long-term benefits?

ications for Surgery E(@

* Decompression
— Spinal cord / nerve roots

* Realignment All may require fusion

— Correct deformity
* Stabilisation
— Prevent / Treat

Require Instrumentation

Instrumentation increases fusion

* Neurological deficit / deformity / pain
— (Non fusion technology form of “stabilisation")
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Rates of Infection After Spine Surgery Based on

108,419 Procedures

A Report from the Scoliosis Research Society Morbidity and Mortality Committee
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Deep infection
P<0.001
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0.4%
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Comparative Analysis of Two Transforaminal
Lumbar Interbody Fusion Techniques
Open TLIF Versus Wiltse MIS TLIF
David H. Ge, BA, Nicholas D. Stekas, BS, Christopher G. Varlotta, BS, Charla R. Fischer, MD,
Anthony Petrizzo, DO, Themistocles S. Protopsaltis, MD, Peter G. Passias, MD, Thomas ). Errico, MD
Aaron . Buckland, MD
Conclusion. In comparing Wiltse MIS TLIF to Open TLIF, the
minimally invasive paramedian Wiltse approach demonstrated
the lowest EBL, LOS, readmission rates, and complications, but
longer fluoroscopy times when compared with the traditional
open approach.
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Minimally Invasive Versus Open
Transforaminal Lumbar Interbody Fusion
Surgery: An Analysis of Opioids, Nonopioid
Analgesics, and Perioperative Characteristics

Conclusion: Patients undergoing MIS TLIF required less inpatient opioids and had a decreased incidence of opioid dependence at
3-month follow-up. Patients with preoperative opioid use undergoing MIS TLIF are less likely to require long-term opioids.
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ications for Surgery

* What are you trying to achieve?

e MISS is a Tool in Surgical Armamentarium
— Use when appropriate to achieve your goals
— Non-maleficence - "first, do no harm" (primum non nocere).

* DO THE APPROPRIATE OPERATION FOR THE PATIENT AND
THEIR PATHOLOGY AND YOUR SKILL / ABILITY

OniGiNAL ARTICLE

LUMBAR LORDOSIS: A STUDY OF ANGLE VALUES AND OF W%
VERTEBRAL BODIES GLOBUS
AND INTERVERTEBRAL DISCS ROLE e

Luz Henaiaue Fonseca Dawasceno’, SLvio Ricanno Guannes Caraan, ANtono DorvaL Canpos’, Hevton Lus Apsrecino Dering’

Mean  Standard
Angle (°) Deviation

% participation in

Range () ¢\vature L1S1 (range)

L2 -499* 29
213 -689* 273

40t0-120  8.16 (-8.57 to 24.00)
0.0to-150 11.35(0.00 to 27.27)

>50% LL @ L4-S1

L3-L4 -925* 254 -2010-20.0 15.38 (3.03 to 30.95) (21deg Vs zsdeg)
L4L5 -1229* 3.39 -2010-26.0 20.43 (3.8110 42.86)
L5-S1 -1558* 5,43 -40a-350 26,07 (5,80 a 56,52)
(*)Averages different from each other with p<0.001
Tabela 2 - Intervertebral discs measurements
Lumbar  Da 0 Jackson and Jackson et Korovesis  Cheng Tiizin Tsuji Guiguiet
rvatu etal McManus, al, 1998(14) etal. etal, etal, etal, al, 2003019
curvature g 100402 2 199815) 1998 1999016 2001017
n=350 n=100 n=50 n=99 n=387 n=150 n=489 n=250
-60.9° -60.9° -62.1° o o
LISt (3310-89) (3110-88) (4110-86) -54.2 -59

-45.1° o o -43°
LiLs (-1510-78) -45.7°  -41.95° -45.85° (-13.6 10 -69)

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

TLIF in Obese Patients

MEDIC

European Spine Journal (2018) 27:1877-1886
https:/doi.org/10.1007/500586-018-5630-0

REVIEW

Is MIS-TLIF superior to open TLIF in obese patients?: A systematic
review and meta-analysis

Jun Hao Tan' - Gabriel Liu" - Ruimin Ng' - Nishant Kumar' - Hee-Kit Wong' - Gabriel Liu’
Yes!
257SPL

227DDD
Rev lami 9

Clearly better than a HUGE hole
But is it wise to operate on obese patients?...
Op for DDD?...
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For MIS TLIF / CentraLIF cases

— L2/3 3/4 4/5 5/1 SPL with stenosis

— Foraminal stenosis

— Revision decompressions requiring stabilisation
— Post discectomy LBP

— Focal deformity with the above

— (?) DDD causing LBP

— Rare — infection / trauma

— Correction of significant scoliosis / kyphosis — often
requires larger surgery / osteotomies

- Sac Balance / Shape of Spine
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Shape of Spine

¢ Type 1—discopathy TL junction, OA facets distal arc,
retrolisthesis at junction, nutcracker spondylolysis L5 in
hyperlordotic area

* Type 2 —increased risk disc herniation (central) at younger
age, multilevel discopathy

¢ Type 3 —average
* Type 4 — L5 isthmic lysis, later age posterior OA and L4/5 SPL

(@

IDENTIFYING AND UNDERSTANDING
THE DEGENERATIVE CASCADE AND
SPINE TYPES IS VERY IMPORTANT IN
TREATING SPINAL CONDITIONS

g

THE CASCADE RESULTS IN FLAT BACK

IF and Sagittal Balance 1 ©
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Impact of sagittal imbalance correction on clinical outcomes in patients
undergoing MIS-TLIF for LSS

Clinical Neurology and Neurosurgery 181 (2019) 119-126
Jun Jia®, Yiwei Zhao®, Xinyu Liu™>*

v

Conclusions: A significant proportion of LSS patients with preoperative sagittal had a compen-

satory hanism rather than a structural malali; while singl t MIS-TLIF could effectively im-
prove sagittal imbalance at 2-year follow-up. However, we found no correlation between the improvements of
sagittal imbalance and 2- year clinical outcomes. Reconstruction of sagittal balance might not be the main goal
of single-segment MIS-TLIF for LSS, and did not affect its clinical results at two-year follow-up.

114 LSS cases

pression Alone for SPL 1

Eur Spine J (2017) 26:414-419
DOI 10.1007/500586.016-4637-7
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ORIGINAL ARTICLE

The outcome of decompression alone for lumbar spinal stenosis
with degenerative spondylolisthesis

Sarfraz Ahmad' - Abdulkader Hamad' - Amit Bhalla' - Sarah Turner' -
Birender Balain' - David Jaffray'

Rate of post-operative instability and subsequent
fusion 10%
83 cases SP osteotomy

ion and Sagittal Imbalance
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Clinical Study
Sagittal imbalance in patients with lumbar spinal stenosis and outcomes
after simple decompression surgery
E. Kyung Shin, BS®, Chi Heon Kim, MD, PhD"**, Chun Kee Chung, MD, PhD"<¢,
Yunhee Choi, PhD', Dahae Yim, MS', Whei Jung, BS®, Sung Bae Park, MD""¢,
Jung Hyeon Moon, MD"<, Won Heo, MD"<, Sung-Mi Kim, RN®
“Sagittal imbalance was observed in more than 50%
of LSS patients, but this imbalance was correctable
via simple decompression in 70% of patients.”
83 patients
X
.
IF and Sagittal Balance 2 =&
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IMPACT OF THE MIS-TLIF TECHNIQUE ON THE SPINOPELVIC
PARAMETERS OF PATIENTS WITH LUMBAR ARTHRODESIS

IMPACTO DA TECNICA MIS-TLIF NOS PARAMETROS ESPINOPELVICOS DE PACIENTES
COM ARTRODESE LOMBAR

IMPACTO DE LA TECNICA MIS-TLIF SOBRE LOS PARAMETROS ESPINOPELVICOS
DE PACIENTES CON ARTRODESIS LUMBAR

‘CresTin Magausies Menezes, 2 Leonarpo Feananoes AGuis, Z ANDRE e OLveRa AsRuDs, ' RooAio ViEa CARDOSO, GERMAND Senna OLVERA DO VALLE?
Roorco Souza Liva, Magzo Lee BAGeL " Feupe Minaoa MENDONGA Fernanpes, ' JOnT HaLLEY Guiisad Pesez!

g T 6w do rg/10.1690/51808-165120191601186450
2. Spine Surgery Group of the Hospital Ortopédico Liecenter, Belo Horizonte, MG, Brazil

CotmaCaures 209014750

ABSTRACT

Objective: To evaluate the MIS-TLIF 1
three levels for Methods: patients
‘submitted to the surgical treatment of lumbar arthrodesis using the MIS-TLIF technique in up to three levels. The spinopetvic parameters — pelvic
incidence (PY), pelvic ti(PT), lumbar lordosis (L), segmental lordosis (Lseg), and the difference between lumbar lordosis and pelvic incidence
(LL-PI mismatch) were analyzed in orthostatic lateral radiographs in the pre- and postoperative periods, with a minimum follow-up of 1 year. The
patients were divided into three groups: PI <45°, Pl between 45° and 55° and Pl >55. Results: Sixy-nine operated levels were evaluated in 15
patients with PI <457, 19 with Pl between 45° and 55° and 18 with Pl >55°. The mean value of the pelvic incidence was 52.3° ( 11.5), lumbar
lordosis 46.1° (pre)/45.6° (post); segmental lordosis 20.3° (pre)/20.6° (post); pelvic tit 18.5° (pre)/18.2° (post); “mismatch” (PHLL) 7° (pre)/ 6.6°
(pos), with no statistical difference among all parameters (p>0.05). Conclusions: The MIS-TLIF technique had no influence on postoperative

palients undergoing lumbar Level of T 2

pression Alone for SPL 2

Eur Spine J (2017) 26:404-413
DOI 10.1007/500586-016-4683-1
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@L ARTICLE

The effectiveness of decompression alone compared
with additional fusion for lumbar spinal stenosis with degenerative
spondylolisthesis: a pr ic comparative non-inferiority

observational study from the Norwegian Registry for Spine
Surgery

Ivar M. Austevoll' - Rolf Gjestad®® - Jens Ivar Brox® - Tore K. Solberg®” +
Kjersti Storheim® - Frode Rekeland' * Erland Hermansen">’ - Kari Indrekvam'? -
Christian Hellum™'"*

“A considerable number of patients can be treated
with decompression alone.”
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ZEL & J%%: % Minimally invasive spinal decompression for
@ . . .
" Z degenerative lumbar spondylolisthesis and
v IS - 5. = o1 .
< A comparison of minimally invasive transforaminal &r.198% stenosis malntal,ns Stablhty and may avoid
lumbar interbody fusion and decompression alone for the need for fusion
degenerative lumbar spondylolisthesis
Andrew K. Chan, MD; Erica F. Bisson, MD, MPH,2 Mohamad Bydon, MD,*
Steven D. Glassman, MD," Kevin T. Foley, MD,? Eric A. Potts, MD® Christopher I. Shaffrey, MD; : : A
Mark E. Shaffrey, MD.? Domagoj Coric, MD_? John J. Knightly, MD," Paul Park, MD,"" M|cr°end°sc°P|c Iamlnotomy
Michael Y. Wang, MD, Kai-Ming Fu, MD, PhD." Jonathan R. Slotkin, MD** Anthony L. Asher, MD, 242 cases
Michael 8. Virk, MD, PhD,"” Panagiotis Kerezoudis, MD, MS,* Mohammed Ali Alvi, MBBS,* .
Jian Guan, MD;” Regls W Hald, MD,® and Praveen V. Mummaneni, MD' 8% reoperation rate

Reoperation rate 14% vs 1.4%

143 MIS TLIF and 71 MIS decompression

de Degenerative L4/5 Spondylolisthesis

The Implants

ing Lateral XR and Supine MRI

Stenotic Symptoms > Low Back Pain Low Back Pain > Stenotic Symptoms.
(Neuronal Compression) (Instability Pain / Facet Arthrosis)

Surgical Factors to Consider - ABC Approach:
Consider conservative measures
Including forminal / lumbar / caudal epidural

Age and Alignment
Bone Quality
Compression® — central / lateral / foraminal

Disc Height and D i
Evaluate Stability
Facet Orientation / Gap

Consider conservative measures
Including facet / medial branch block

Angular Instability [ Transiational Instabiity| Deformity -

Coronal /
Sagittal
Mal-alignment

Central or Lateral Central or Lateral Foraminal
Recess Stenosis Recess Stenosis Stenosis

D Alone Dy Alone Dy & D ion & D ion & Consider

(Attempt to preserve +- PLF& PLF PLF& PLF& Correction vs.
midline structures) Interbody Fusion Interbody Fusion Interbody Fusion Localised
(Restore foraminal height) (Restore foraminal height) (Shear forces) Procedure

*Is Neuronal Compression Present on MRI?
Yes - Consider Direct versus Indirect Decompression
No - Dynamic Compression — Consider In-situ Fixation Without Direct Decompression

EOR | VOLUME 3 | DECEMBER 2018
DOI: 10.1302/2058-5241.3.180020

Multiple Sagittal Profiles

The Implants

Lordotic Expansion
e} e
el —

Parallel Expansion

Starting at 11mm

CREO MCS™
Approach

Traditional
Approach




The Implants K The Implants

Fusion L Fusion =)
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* Fusion — think: * Is an interbody fusion required?
— a contact surface area (1/a subsidence)
— A\ compression W tension
— autograft > allograft > synthetic

— Restore foraminal height (up / down)
— Improve fusion

— Revision of failed posterolateral fusion
— vascular > avascular

— structural graft > non structural — Restore lordosis / correct deformity
— Biologics... — Biomechanics — shear / large disc height / entire
— And unfortunately fusion may not be a clinical outcome facet removed / long construct involving L5/S1

* BUT, Joints are designed to move
— Fusion is abnormal
— Beware — nature against you!

y ] p 1(3 Effect of steerable cage placement during minimally invasive [(3
Spine — Restoring Lordosis =« transforaminal lumbar interbody fusion on lumbar lordosis | &
BT R B
Timothy E. Lindley?, Stephanus V. Viljoen®, Nader S. Dahdaleh “*
_ /
* Posterior — Close at the Back b
— Osteotomies +/- cages { ol LS
/ \ TR
: ! J 2 S 3

* Anterior / Lateral — Open at the Front \ / L - Bilateral facetectomies

— Wedged cages (take down the ALL) * Cage at front
* Close at back

* Improves lordosis

Anterior and Posterior %

* Do expandable cages “restore” lordosis...? N x " =i

Journal of Clinical Neuroscience 21 (2014) 441-444
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Neurosurg Focus 44 (1)£8, 2018

Assessment of radiographic and clinical outcomes of an

G@x I
articulating expandable interbody cage in minimally

invasive transforaminal lumbar interbody fusion for 49 exp in 44 pts
spondylolisthesis

CONCLUSIONS The use of this expandable, articulating, lordotic, or hyperlordotic interbody cage for MIS TLIF provides
a significant restoration of segmental height and segmental lordosis, with associated improvements in sagittal balance
parameters. Patients treated with this technique had acceptable levels of fusion and significant reductions in pain and
disability.

atic vs Expandable 4

Segmental lordosis Lumbar lordosis
Static (n=111) Expandable (n=60) p value® Static (n=111)  Expandable (1=60)  pvalue

Low lordosis n=27 n=21 Low lordosis n=27 =21

* Preoperative 10354333 9.3943.55 350 © Preoperative 4686+12.64  49.27413.27 442
* Postoperative 1376£6.16 1491665 406 * Postoperative 48251150 48.20+12.02 876
« pvalue* p=.001 p=001 o pvalue* p=773 p=543

Moderate lordosis  n=48 n=24 Moderate lordosis  n=48 n=24

« Preoperative 19.05£2.68 18504254 Er « Preoperative 56604085  56.63:10.02 783
 Postoperative 17334540 20364550 036 « Postoperative 5470+£10.74  52.33+9.48 239
* pvalue* p=026 p=.247 * pvalue* p=037 p=004

High lordosis =36 n=15 High lordosis n=36 n=15

« Preoperative 20444307 28624279 457 o Preoperative 6211£1282  59.20410.25 450
« Postoperative 25324698 25914587 901 * Postoperative 5794+13.68  56.86:10.28 634
o pvalue* p=001 Pp=.078 o pvalue* =003 p=334

Weighted mean SL pre 13 to post 15 degrees
Weighted mean LL pre 40 to post 45 degrees

Depends on “Shape of Spine”
“Lordotic Spine You’ll Be Fine”

atic vs Expandable 1 EL(?

NEUROSURGICAL
FOCU

Neurosurg Focus 43 (2/E10, 2017

Minimally invasive transforaminal interbody
fusion with expandable versus static interbody devices:
radiographic t of sagittal tal and pelvic
parameters

Conclusions

MIS-TLIF with an expandable interbody device led to a L.

larger and longer-lasting increase in disc height, foraminal 19 static in 16 pts

height, and index-level segmental lordosis than MIS-TLIF = 29 exp in 28 pts

with a static mnterbody device, especially for patients with

a collapsed disc space. MIS-TLIF did not affect radio-

graphic pelvic parameters.
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The Spine Jounal 19.2019) 951958
Review Article
Restoration of lumbar lordosis after minimally invasive
transforaminal lumbar interbody fusion: a systematic
review
Brandon B. Carlson, MD, MPH®, Philip Saville, MD*, James Dowdell, MD®,

Rie Goto, MSLIS®, Avani Vaishnav, MBBS®, Catherine Himo Gang, MPH",
Steven McAnany, MD", Todd J. Albert, MD", Sheeraz Qureshi, MD, MBA™*

CONCLUSIONS: The current literature on MI-TLIF and restoration of LL/SL is limited to 16
published studies, 44% of which are retrospective. The published evidence supporting LL and SL
restoration with MI-TLIF is sparse with variable results. This systematic review demonstrates the
need for future high-level studies to fully elucidate the capabilities of MI-TLIF procedures for
restoring lumbar and segmental lordosis. ~ © 2018 Elsevier Inc. All rights reserved.
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Assessing the Difference in Clinical and Radiologic Outcomes Between Expandable Cage

and Nonexpandable Cage Among Patients Undergoing Minimally Invasive

Transforaminal Interbody Fusion: A Systematic Review and Meta-Analysis
Mohammed Ali Alvi*Z, Shyam J. Kurian®, Waseem Wahood?, Anshit Goyal%, Benjamin D. Elder’, Mohamad Bydon'?

* No significant differences fusion rate / radiographic
parameters
* Segmental lordosis better in expandable cage group
* But, change in disc height better in static cages
* Conflicting result!
* Further studies needed including cost analysis

WORLD NEUROSURGERY, HTTPS!/001LORG/ 10.1016/J.WNEL.2019.03.284
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LOBUS
WEDICAL
Assessing the Difference in Clinical and Radiologic Outcomes Between Expandable Cage Spine Surg 2019,5G)315-319 | hicpe/d doi og/10.21037/j5.2019.06.07
and Nonexpandable Cage Among Patients Undergoing Minimally Invasive
Transforaminal Interbody Fusion: A Systematic Review and Meta-Analysis Expandable spacers provide better functional outcomes than
Mohammed Ali Alvi'Z, Shyam J. Kurian®, Waseem Wahood'?, Anshit Goyal"?, Benjamin D. Elder’, Mohamad Bydon'* static spacers in minimally invasive transforaminal lumbar
Segmental Lordosis Disc Height interbody fusion

jints v womey [ wme w o S M. Adam Kremer', Jefferson Alferink!, Stacie Wynsma', Torrey Shirk?, Charles Ledonio®

[—" fE—

o D Masse 2018 4 —— swoesse .

e e o T e e ar s . omzomom * 48 static vs 51 expandable

R i = P Baad -

s 1o 10t * XRs only taken after 3 months if clinically indicated...

oo zoe 2 —— az@ia-an

i o7 @104 [oe—

. i Totoes  om e n — amez10 e Ave 67 vs 43 month FU contact

L 2008 27 — 200 091-3.08) Mn 2013 127 . 164 (1.68-1.70)

P : g 214 2 —— 170223101 : . . f

i e e . e * 12 static recurrence pain >24/12 - further imaging - 4

[ [ Bbsigy Km0 4 ——  amozaw

Ity S, Sl (P05, p-0300 had further op

Heterogeneybeveen g1ogs: = 0000 Heerogeety betwosngoups: P =000 4 .

Overall (= 89.0%, P =0.000) 212(1.98-226) Overal (= 96.9%, P = 0.000) 1.28(1.26-1.32) . 3 exp recurrence paln >24/12 — conservative

25 25 5 5 B B

WORLD NEUROSURGERY, HTTPS:/D0I.ORG/ 10.1016/4.WNEL.2019.03.284
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MEDICAL MEDICAL

* Why do | use them?: * My personal experience RISE and Caliber:

* No cage back outs >50 cases

— Minimize tissue trauma during insertion * No post op subsidence

— Minimize neural retraction — Yes intraop endplate damage and intra op subs

— Minimize endplate trauma during insertion — Yes cage insertion non parallel to endplates
— Minimize implant subsidence (gradual load sharing) « Yes to post op perineural inflammation

— Minimi K
(Ll LR ESCI: — Stopped using DBM in cage

— Maintain lordosis with lordotic implant

Cases... 0 Case Example )




Case Example L

Case Example Eggﬁ

MEDICAL

b7 a1s9) 20
L ~ 1 s

(18:23)
”~




(18:25)

Thank you

MIS TLIF

SPL Stenosis mainly unilateral

Want to directly decompress
foramen / restore height
Want to avoid revision midline

Obese patient
Previous anterior surgery

tions MIS TLIF vs CentraLIF_%%

LOBUS
E

DicaL

CentralLIF

SPL stenosis mainly central /
bilateral

No need to directly decompress
foramen

Obese patient
Previous anterior surgery



hPatient Selection

* Pt factors * Unit factors
— Obese vs. Slim — Technology
— Paraspinal musculature — Radiology
— Infection Risk factors — Surgeon training
— Skin issues

— Revision/ previous midline scar
— Pseudomeningocele

* Symptoms
— Unilateral vs. bilateral
— Radicular vs. claudicant

* Morphology

— Central vs. foraminal stenosis

— Facet arthropathy

10
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L4/5 SPL

““WEIGHT BEARING

11
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O L 51 DDD

Llandough Hospital

PN A l@
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WEIGHT B

05-12-2014 1351

16

1
PHILIPS BV Libra
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The Operations

Advantages

Disadvantages

PLIF

Bilateral access to canal, restores lordosis

Painful, infection, neural / dural injury scarring,

limited higher up

Mini Open and MIS
PLIF

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

g CEEEg e endplate damage / subsidence
Mini Open TLIF Less painful, low infection, fusion, less Neural / dural injury scarnng, disc preparation,
blood loss endplate damage / subsidence
Bl palioyInfectionfavolds Fusion?, neural / dural injury scarring, disc
MIS TLIF paraspinal muscle damage, less blood loss, o ury &

preparation, endplate damage / subsidence

LLIF + Perc Post

Good fusion, less painful, low infection,
T5-L5, avoids canal, less visceral vessel
injury then ALIF, avoids paraspinal muscle
damage, less blood loss, faster recovery

L4/5” L5/S1 - No, endplate damage /
id plexus injury, diaph 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

Access Surgeon, iliolumbar vein, visceral vessel
injury, ileus, not above L3
e

APPS

* Anatomy

* Pathology

* Planning

§

* Surgery

PA  WEIGHT BEARING

* Restore foraminal height
(up / down) * Auto / allograft
*  Improve fusion
* ' Revision of failed
posterolateral fusion
* Restore lordosis / correct * Oblique cages
deformity * Articulated cages
* Biomechanics —shear/ . Expandable cages
large disc height / entire
facet removed / long
construct involving L5/S1

 Threaded / Cylindrical cages
¢ Banana cages
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Original Article

The expandable transforaminal lumbar interbody
fusion — Two years follow-up

Publed

Study Name &  Type of cage No of Follow up  Fusion  Maintained Complication
Date patients Rate dic heighté
neuroforaminal height
Cloward et al. 1940  Tricortical graft 40 years N/A 92% NA NA
experience
Brantigan 1993 Carbon fibre synthetic cage 26 2years 100%  N/A NA
Meaffe et al 2005 Static TLIF 120 2years NA Disc height maintained Dural tear (5.8%)
in 68% Deep infection (1.6)
Cage migration (0.8)
Rouben et a/ 2011 MIS Static TLIF 169 49 months 96% N/A Adjacent segment
disease (1.7%)
Pseudoarthrosis (0.6%)
Kim et al 2016 MIS expandable TLIF 50 2 years 97% Improved & Maintained Nil
Current study Expandable TLIF (open & MIS) 54 2 years 100%  Improved & Maintained  Dural tear (1.9%)
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Expandable spacers provide better functional outcomes than
static spacers in minimally invasive transforaminal lumbar

interbody fusion

M. Adam Kremer', Jefferson Alferink', Stacie Wynsma', Torrey Shirk’, Charles Ledonio

Table 3 Patient reported outcomes

Data category Preop 1m am Final® Preop to final P value
Static

DI (%) 57.0:17.4 3332167 2012210 2261166 <0001

VAS back 6032 2.8:2.0 2.0:24 22:20 <0001

VAS leg 7.2:26 29:26 23:25 19:1.8 <0001
Expandable

DI (%) 4445119 3262188 13.0:11.7 14.4137 <0001

VAS back 62:25 30:23 2.7:21 23219 <0001

VAS leg 62:30 2.3:2.4 1.6:1.8 22:24 <0001

1, final follow-up for static group: 67.1216.3 expandable group: 43.024.2; *, indicates significance. ODI, Oswestry Disabilty Index; VAS,
visual analog scale.



