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Indications for Surgery - DRS

* Decompression
— Spinal cord / nerve roots

G Realignment All may require fusion
— Correct defob Require Instrumentation
. Sta blllsatlon Instrumentation increases fusion

— Prevent / Treat
* Neurological deficit / deformity / pain

— (Non fusion technology form of “stabilisation")
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Debate: Surgical Decision Making
LLIF vs mini open TLIF vs MIS TLIF
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Indications for Surgery
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* What are you trying to achieve?

* MISS is a Tool in Surgical Armamentarium
— Use when appropriate to achieve your goals

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

\ Fusion
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* Fusion - think:
— a contact surface area (1/a subsidence)
— A\ compression W tension
— autograft > allograft > synthetic
— vascular > avascular
— structural graft > non structural
— BMP...

— And unfortunately fusion may not be a clinical
outcome
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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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Double TLIF
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alosoe [ Biomechanical Analysis and Review of Lateral Lumbar
S Fusion Constructs
Andrew Cappuccino, MD,* G. Bryan Cornwall, PhD,t Alexander W. L. Tumer, PhD,t
Guy R. Fogel, MD,# Huy T. Duong, MD,§ Kee D. Kim, MD,§ and Darrel S. Brodke, MDY
A Pl Exrsion W Key Points
o The extreme lateral interbody fusion technique
facilitates completion of a full, large discectomy,
) and lateral placement of a large interbody im-
plant across the ring apophysis of the lumbar
Stant- A AR CS R R CElip Csoo - Bl PS: vertebrae, while maintaining the anterior longi-
B Laters oo tudinal ligament. The size and placement of the
M implant and retention of inherent stabilizing
& = " structures make this a uniquely stable interbody
& w2 ” construct.
2 b o The additional reduction in range of motion with
. e CogeTUNPS  Cage s BiatPS various supplemental internal fixation options is
c P presented to facilitate clinical decision making.
= e In comparison with literature-reported results
from other studies on interbody construct bio-
E mechanics, the lateral interbody implant pro-
vides the largest reduction in range of motion in
a stand-alone construct. The stability of the in-
Sand s Caga P Cogo UNPS Cago r BrPS N £
Figure 3. %ROM relative to intact spine for (A) flexion-extension, terbody construct with supplemental bilateral
(B) lateral bending, and (C) axial rotation comparing ALIF posterior fixation is similar to that following
oty e e w Ry Glerncrbody chmigue (ALIF and TLIF)
PS, pedicle screws Life m >
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* LLIF
— Tension intact ALL / PLL
— Indirect decompression

— Large surface area for fusion across strongest area
of bone

— Good for laterolisthesis > rotated spine
— Multiple levels same incision
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e LLIF Algorithm First Question .osss  LLIF Algorithm Second Question

* Contraindications: * |s direct decompression of spinal canal
—L5/S1 needed?
— Low seated L4/5 (look at crests) — Yes
— High grade slip * Consider single procedure / approach with TLIF / PLIF

— Retroperitoneal scarring / pathology
* Surgical philosophy / ability — 2 stages with LLIF may

— Medical comorbidities / contraindications to B N Forre: i) / fusion

surgery

— Yes — then use other technique
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Surgical Options More Comparisons

(FelEs FsEs
Advantages Disadvantages
. " Painful, infection, neural / dural injury scarring, =
PLIF Bilateral access to canal, restores lordosis limited higher up MIS Direct (Interbody\ Screw Spondy Postero-
Technique | Decompressiol Fusion tabilization | Reduction Lateral
Mini Open and MIS Less painful, low infection, less blood loss, | Fusion?, neural / dural injury scarring, limited (Low Grade) Fusion
PLIF faster recovery higher up MOTLIF v v v v
S—— P ) pTLIF* v v
Open TLIF ez i Painful, infection, neura./ ural injury scarring, PPS** v 7
endplate damage / subsidence
pTLIF + PPS v v v v
Mini Open TLIF Less painful, low infection, fusion, less Neural / dural injury scarring, disc preparation, XLIF 4
B blood loss endplate damage / subsidence XLIF + PPS v v v
v - = Mini- ALIF v
ven less pain, low intection, avoids oy o - ”
MIS TLIF paraspinal muscle damage, less blood loss, fasion:, T\euralé dlural‘;njury scarrlgg_,ddlsc Mini-ALIF + v v v
e sy preparation, endplate damage / subsidence PPS or Plate
et T, S T e A ) *PTLIF: percutaneous TLIF through nol dable tubes; **PPS: percutaneous pedicle
oy > -4 L4/5??, L5/S1 - No, endplate damage /
T5-L5, avoids canal, less visceral vessel y L N o screws
LLIF + Perc Post oy A = subsidence, plexus injury, diaphragm injury,
injury then ALIF, avoids paraspinal muscle
pneumothorax
damage, less blood loss, faster recovery
Best fusion, best restoration lordosis, less
painful, low infection, avoids canal, avoids | Access Surgeon, iliolumbar vein, visceral vessel
ALIF + Perc Post ! A b
paraspinal muscle damage, mostly less injury, ileus, not above L3 [
blood loss than a TLIF . - -
E »
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A Rad|0|og|ca| Comparlson Of Anterior Fusion 123. Clinical Benefit after Lumbar Interbody Fusion: A Prospective,

Rates in Anterior Lumbar |nterb0dy Fusion Multi-Institutional Comparative Effectiveness Study of Outcomes
after TLIF Versus XLIF

1 3 2 2 -
M-J. H. McCarthy' L.Ng* G, Vermeersch® D. Chan Owoicho Adogwa, MD, MI’H', Paul Thompson, BS", Kemp T. Knott, BS',

o 3 e 3 ]
1Department of Trauma and Orthopaedics, Cardiff and Vale Spinal ~ Address for correspondence and reprint requests M. J. H. McCarthy, Kevin Huang, BA®, Ulysses Toche, BS®, Joseph S. Cheng, A’!D , Robert
Unit, Uandough Hospital, Cardiff, United Kingdom Department of Trauma and Orthopaedics, Cardiff and Vale Spinal Unit, E. Isaacx, MD‘,' 1 Vanderbilt U’”‘versi,"-‘ Naj]”yi[]e, TN, US'- ‘D“rha,"‘ NC
2pepartment of Trauma and Orthopaedics, Royal Devon and Exeter Llandough Hospital, Penlan Road, Llandough, Cardiff CF64 2XX, United 3 . ) i 4 .
Hospital, Exeter, United Kingdom Kingdom (e-mail: mikemccarthy@doctors.org.uk). US; "Duke University Medical Center, Durham, NC, US; “Vanderbilt
Global Spine | 2012:2:195-206. University Medical Center Department of Neurosurgery, Nashville, TN, US

Ua . ith ior fusi CONCLUSIONS: A significant clinical improvement from baseline was
Posterior instrumentation M posterior fusion noted in multiple-validated outcome measurements following both XLIF and
increases anterior fusion rates TLIF procedures. No significant difference was observed in the extent of
functional improvement between both cohorts. However, patients undergoing
TLIF procedures were more likely to experience a postoperative complication.
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L3/4 Degenerative Spondylolisthesis — bilateral stenosis
L4/5 Degenerative Spondylolisthesis — bilateral stenosis and foraminal
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Mark pedicles — mini open procedure
Could have done LLIF but would still have to decompress posteriorly
Disc height L3/4... make sure good posterolateral fusion

no TLIF reduces risk neuronal injury
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Pick Your Poison

¢ Biomechanics — not much in it

Thank you

¢ All comes down to FUSION...

* What would | want

— The pathology addressed in the most appropriate
way by a surgeon who knows what they’re doing,
can do it well and knows their limitations
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Biomechanical Comparison of Anterior Lumbar Interbody
Fusion and Transforaminal Lumbar Interbody Fusion

Avraam Ploumis, MD, PhD,*{ Chunhui Wu, PhD,* Gustav Fischer, BS,} Amir A. Mehbod, MD,*|
Wentien Wu, MD,*§ Antonio Faundez, MD,*¥ and Ensor E. Transfeldt, MD*||

Conclusions: Both ALIF and TLIF procedures combined with
posterior instrumentation significantly improved construct
stability of intact spinal motion segments. However, there was
no statistical difference between these 2 fusion techniques. The 2
ALIF approaches (lateral and anterior) also had similar
construct stability even though anterior longitudinal ligament
severing significantly reduced stability.

Cadaveric

| Spinal Disord Tech ¢ Volume 21, Number 2, April 2008
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Mini-Transforaminal Lumbar Interbody Fusion Versus
Anterior Lumbar Interbody Fusion Augmented by
Percutaneous Pedicle Screw Fixation

A Comparison of Surgical Outcomes in Adult Low-grade
Isthmic Spondylolisthesis

Conclusions: The mini-ALIF group demonstrated key radio-
graphic advantages compared with the mini-TLIF group for
adult low-grade isthmic spondylolisthesis. However, clinical and
functional outcomes did not demonstrate significant differences
between groups.

J Spinal Disord Tech ¢ Volume 22, Number 2, April 2009 ;;,
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J Neurosurg Spine 7:379-386, 2007

Anterior lumbar interbody fusion in comparison with
transforaminal lumbar interbody fusion: implications
for the restoration of foraminal height, local disc angle,
lumbar lordosis, and sagittal balance

Conclusions. The ALIF procedure is superior to TLIF in its capacity to restore foraminal height, local disc angle,
and lumbar lordosis. The improved radiographic outcomes may be an indication of improved sagittal balance correc-
tion, which may lead to better long-term outcomes as shown by other studies. Our data, however, demonstrated no dif-
ference in clinical outcome between the two groups at the 2-year follow-up. (DOI: 10.3171/SPI-07/10/379)

Fusion ?
Subsidence approx 20% in each

A\
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Complication rates of minimally invasive spine surgery
compared to open surgery: A systematic literature review

Justin Kane, MD®, Andrew Kay, BS”, Mitchell Maltenfort, PhD¢, Christopher Kepler, MD,
MBAY, Todd Albert, MD?, Alexander Vaccaro, MD, PhD?, and Kris Radcliff, MD%*

SEMIN SPINE SURG 25 (2013) 191-199

Applying our inclusion/exclusion criteria left 14 publications for review. Overall complica-
tion rates were not statistically significant between MIS and traditional groups. The
incidence of dural tears was 1.1% (26/1339) in patients undergoing MIS versus 2.1% (20/
939) for traditional surgery (p = 0.57). The incidence of infection was 1.1% (19/1682) in
patients undergoing MIS versus 2.2% (29/1332) for traditional surgery (p = 0.09). The
incidence of screw malposition was 2.8% (3/106) in patients undergoing MIS versus 1% (1/
102) for traditional surgery (p = 0.48). The incidence of root injury was 2.9% (2/70) in
patients undergoing MIS versus 0% (0/142) for traditional surgery (p = 0.45). The incidence
of need for revision surgery was 3.8% (25/662) in patients undergoing MIS versus 3.2% (26/
819) for traditional surgery (p = 0.93). MIS did not confer any statistically significant
advantage over traditional surgery for any of the complications reviewed.
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SPINE Volume 36, Number 1, pp 26-33
©2010, Lippincott Williams & Wilkins

CuINIcAL CASE SERIFS

Intraoperative and Early Postoperative Complications
in Extreme Lateral Interbody Fusion
An Analysis of 600 Cases

W. Blake Rodgers, MD, Edward ). Gerber, PA-C, and Jamie Patterson, BA

Conclusions. Compared with traditional open approaches, the MIS
lateral approach to fusion by using the XLIF technique resulted in
a lower incidence of infection, visceral and neurologic injury, and
transfusion as well as markedly shorter hospitalization. Complica-
tions in MIS XLIF compare favorably with those from other MIS fusion
procedures; duration of hospitalization is shorter than with any previ-
ously reported technique.
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ELSEVIER The Spine Journal 6 (2006) 435443 ——

Technical Report
Extreme Lateral Interbody Fusion (XLIF): a novel surgical technique
for anterior lumbar interbody fusion

Burak M. Ozgur, MD™*, Henry E. Aryan, MD?, Luiz Pimenta, MD, PhD®,
. b
William R. Taylor, MD
*Department of Neurosurgery, University of California, Irvine Medical Center, 101 The City Drive South Bldg. 56, Ste. 400, Orange, CA 92868, USA
®Division of Neurosurgery, University of California, San Diego Medical Center, 200 West Arbor Drive #8893, San Diego, CA 92103-8893, USA
“Rua Borges Lagoa, 783-Cj. 61, Sao Paulo, Brazil
Received 11 March 2005; accepted 25 August 2005
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Lumbar Laminectomy Chymopapain .
1820 pu— 1969 4 MIS-Cspine-Odontoid Screw
for Discectomy (Smith) fs':"“:""""""“ 1999 ==y coment (Horgan)
Lumbar Laminectomy Percutaneous Nucleotomy
= Intradiscal Electrothermy-
1893 . Stenosis (Lane) 19753 iikata) 2000 femm rradiscal 4
1911 ju Lumbar Fusion 1982 Percutaneous Pedicle Mis-Cervical
(Albee, Hibbs) Screws (Magerl) 2000 fesmm L oforaminorary (Roh)
Laser Percutaneous
Cervical Laminectomy
1925 ;- iccectomy (Elsberg)  1984| e g 2000 Kyphoplasty (Wong)
Anterior Lumbar "
1933 nterbody Fusion - ALIF swnbar > 2001 et
(Burns) (Maroon, Onik) (Foley)
Internal Spine Fixation | Lumbar Arthroscopic MIS-Lumbar Laminectomy
1939 i) 1987 Discectomy (Kambin) 2002 o Stnosis Gt Koo,
almer
Posterior Lumbar 1987 Jem Vertebroplasty
1952 fummmm Iterbody Fusion — PLIF (Galibert) 2002 MIS-PLIF (Khoo)
(Cloward)
Laparoscopic Anterior
1991 Lumbar Discectomy
1955 ACDF (Robinson) Tubular Discectomy using
( (Obenchain) 2003 L (Fates)
Percutancous Facet Fusion
1958 jmmmm ACDF (Cloward) 1993 yang) 2004 | Transaxial Approach (Craga)

Lumbar Artificial Disc
1966 jummm Replacement - ADR
(Femstrom)

1994,

1967 ' b

Transforaminal Interbody

1962 = <ion - TLIF (Harms)

Lumbar Microdiscectomy 1995 =

(Horowitz)

MIS-ALIF (Mathews,
Zucherman,)

icroendoscopic
Discectomy — MED (Foley)

1983 hammm Thovacic Discectomy
(Benjamin)

.

GLOBUS

Lateral Transpsoas
Approach-DLIF XLIF
(McAffee, Pimenta)
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aminoplast

2004 =9 o roz.Cruet)

Interspinous Device-XSTOP

e (Kondrashov)

2006 f===0 MIS-TUIF (Holly)

2008

= MIS-ACDF (Ruetten)

2008! MIS-Cervical Nucleoplasty
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How THINGS GET DONE
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Clinical and radiographic comparison of mini-open
transforaminal lumbar interbody fusion with open
transforaminal lumbar interbody fusion in 42 patients
with long-term follow-up

Conclusions. Mini—open TLIF is a viable alternative to traditional open TLIF with significantly reduced esti-
mated blood loss and LOS. However, the authors found a higher incidence of hardware-associated complications
with the mini—open TLIF. (DOI: 10.3171/SP1.2008.9.08142)
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