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Armamentarium : Techniques
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e ALIF Front Back and Sides
e TLIF
e LLIF

* Perc Screws
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Indications for Surgery

1820 pumm Lm0 LATINECLOT) 1969 fhemoz:clazlvsls 1909 s IS Cop e

oty bt ol st * What are you trying to achieve?
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1925, —f:"g‘;z‘;f;“;fg;’.’xm 1984] E.f:.'.:ﬁ::ﬂennus 2000/ Kyphoplasty (Wong)

(Ascher)

@_.:::;:;;::::;_M\.F : <m * MISS is a Tool in Surgical Armamentarium
/ {Maroon, Onik) v

(Burns)

(Foley)
1920 el Sp0O it 1og | Lumbar Artvoscope [ WS T Einectony — Use when appropriate to achieve your goals

Posterior Lumbar
1952 fmmmm Interbody Fusion — PLIF

poest T Gt @wwww — Non-maleficence - "first, do no harm" (primum

Laparoscopic Anterior

1991 Lumbar Discectomy
1955 jummmm ACDF (Robi Tubular Discectomy using
[— D 2003 T cectomyusing non nocere).
1958 fjmmmm ACDF (Cloward) 1993 i 2004 Transaxial Approach (Cragg)
jost
@ T— 994 == 2004 (Perez-Cruet)

MIS-ALIF (Mathews,
Zucherman,)

1967 jummm' F000

Transforaminal Interbody
1982 Fusion - TLIF (Harms)

Thoracic Discectomy
1083 (Benjamin)

) ES— * DO THE APPROPRIATE OPERATION FOR THE
——— PATIENT AND THEIR PATHOLOGY AND YOUR
2onBmlﬁ—cevvlcalﬂu:\eoplisly SKILL / ABILITY

Microendoscopic
cectomy — MED (Foley)

teral Transpsoas.
\pproach-DLIF XLIF
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Indications for Surgery - DRS

* Decompression

— Spinal cord / nerve roots
* Realignment

— Correct deformity
* Stabilisation

— Prevent / Treat

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

All may require fusion

GLOBUS

* Anatomy
Eh\
* Pathology |
|

* Planning

* Surgery

Recent Topic = Lordosis

.

GLOBUS

Mean  Standard Range () % participation in
Angle (°) Deviation curvature L1S1 (range)
L2 499* 29  4010-120 816 (8.57102400)
L2113 -689* 273 0.0t0-15.0 11.35 (0.00 to 27.27)
L3l4 -925% 254 2010200 1538 (3.03 t0 30.95) >50% LL @ L4-S1
Lal5 -1229*% 339 2010260 20.43 (3810 42.86)
L5-S1 -1558% 543  -40a-350 26,07 (580a5652) (21degvs 28deg)

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

Tabela 2 - Intervertebral discs measurements

Require Instrumentation

Instrumentation increases fusion

Lwmbar  Da - Jackson and Jackson et Korovesis Cheng  Tizin Tsuji Guigui et
curvatu etal McManus, 2 oog(ray  etal etal, etal, etal, al, 200313
" ) 1994(12) " 1998(15)  1998(5) 1999(16) 2001('" 3
n=350 n=100 n=50 n=99 n=387 n=150 n=489 _ n=250
-60.9 -60.9 -62.1 .
UIST (3310-89) (9110-88) (4110-86) g 9
-45.1° . . - -43°
LS (1510-78) 4570 -41.95° -4585 (13610-69)

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

e The 7 Ps
* Proper

* Planning and
* Preparation

* Prevents
* Piss
* Poor

* Performance
Attention to detail
Never let your guard down

A\

OriGINAL ARTICLE

ACTA ORTOP BRAS 14(4) - 2006

[CM-ECY LUMBAR LORDOSIS: A STUDY OF ANGLE VALUES AND OF
: VERTEBRAL BODIES
AND INTERVERTEBRAL DISCS ROLE

Luz Henaiue Fonseca DAMASCEND', S0 RIcano Guaanieal CATARINE, ANTono Dorva Canpos, HeLTon Lus Aparecioo Deano’

-\ Damasceno Stagnara (;: al., ‘ n:lasr::::er, Guigui e(t‘ ;I.. Vialle et 2:I..
) etal.. 1982 osrey 2003 20052
Q Sample n=350 n=100 n=50 n=250 n=300
[ 1 [X] 215°(1410-9)  5°(12t0-3) 3 4 98°
) L2 -0.36° (7to-8)  3°(11t0-5) 1° 1.25° 12
E_ﬁ L3 -1.56° (8to-10) 1°(10to-7) -2° -0.52° -0.6°
/ 2 L4 2.89° (4t0-14) -1° (810 -10) -4° -2.65° 26°
"' Ls -9.23°(0to-19) -8°(5t0-27) -10° -8” -8°
A =4 L1-l2  -4.99° (4t0o-12) 87 -6° 5.6°% 4.55° %
| V"’. .,"‘ ﬁ L2-L13 -6.89° (0to-15) -10°* -7 79°* 5.4°%
{ o L34 -925°(2t0-20)  -10°% -9 9.7°% 9.8°*
L4L5  -1229° (2t0-26) 140% -11° 147 14°%
L5-S1  -1558° (4t0-35) -13°* -11° -16°* 15.3° %

of vertebral segments,

* measurement values for ebral discs assumed fr

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.
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& Why MIS?

Less blood loss

Less infections

Less post-op pain

Shorter hospital stay

Strong patient demand

Intense technology development
Cost effectiveness?

Long-term benefits?

O N OAWN
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DEFORMITY

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

A Report from the Scoliosis Research Society Morbidity and Mortality Committee

Total infection
4

P<0.001

Q
<
z 3.0
=
g

0 P=0.005
2.9% Deep infection MIS:
Superﬁ;izll iln‘:ectiun |HW_| Less Pain
0 -1 9% :
b o Less Infection
1.0% 0.9% .
! | | I:I B 00 Less Bleeding
0 [ Short stay
Open Minimally Open Minimally Open Minimally
approach invasive  approach invasive  approach  invasive

(m=6241) (n=848) (n=6241) (n=848) (n=6,241) (n=848)
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Multifidus

GLOBUS

Architectural Analysis and Intraoperative Measurements Demonstrate
the Unique Design of the Multifidus Muscle for Lumbar Spine
Stability

d, Choll W. Kim, Carolyn M. Eng, Lionel J. Gottschalk, IV, Akihito Tomiya, Steven R. Garfin
er
rg Am. 2009,91:176-185. doi:10.2106/JBJS.G.01311

VERY STRONG

30 - MULTIFIDUS =
’ LITTLE MOTION
I 25
=i > STABILIZER
Z 5 longissimus
1] g oraci
o2 101
= quadratus s
liocostal
N sl Jlumborum i —.
® spinalis abdominis
o —thoracis . . . .
0.0 5.0 10.0 15.0 20.0 25.0 30.0
-
>
ECE e
Posterior branch of lumbar artery Multifidus attaching to

manmiliary process of LS

Longissimus attaching to

" accessory process L5

S Fascial sheet overlying ala-sacri
Muscle fibres R

S1
First dorsal foramen

and attaching to lateral side of

superior articular process of S1

\J

* Multifdus originates from
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Remember the Multifidus

spinous process and inserts on
mammillary process 2 levels
below - detaching it affects > 1
spinal level

MIS
— Avoid tendon detachment

— Avoid powerful retractors /
crush injury (pain) - tubes

€
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e 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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A Radiological Comparison of Anterior Fusion
Rates in Anterior Lumbar Interbody Fusion

M. J. H. McCarthy! L.Ng? G. Vermeersch? D. Chan? ¢ JOIntS are deSIgned to move

1Department of Trauma and Orthopaedics, Cardiff and Vale Spinal
Unit, Llandough Hospital, Cardiff, United Kingdom
2Department of Trauma and Orthopaedics, Royal Devon and Exeter

Address for correspondence and reprint requests M. ]. H. McCarthy,
Department of Trauma and Orthopaedics, Cardiff and Vale Spinal Unit,
Llandough Hospital, Penlan Road, Llandough, Cardiff CF64 2XX, United

Hospital, Exeter, United Kingdom Kingdom (e-mail: mikemccarthy@doctors.org.uk). > Fusion is abnormal
Global Spine | 2012;2:195-206.
A . ) . . * Beware — nature against you!
Posterior instrumentation without posterior fusion

increases anterior fusion rates

Rigid Internal Fixation / Instrumentation improves fusion
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AVID Double TLIF Symmetric TLIF Asymmetric TLIF
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e LLIF vs TLIF

<

e ALIF vs TLIF

Life m >



Surgical Options

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,

Op=QiZls ace==litson endplate damage / subsidence
Mini Open TLIF Less painful, low infection, fusion, less Neural / dural injury scarrmg, disc preparation,
blood loss endplate damage / subsidence
anltss s, ey INeiheEts Fusion?, neural / dural injury scarring, disc
MIS TLIF paraspinal muscle damage, less blood loss, - i g_,

faster recovery

pr i dplate damage /

LLIF + Perc Post

Good fusion, less painful, low infection,
T5-L5, avoids canal, less visceral vessel

L4/5??, L5/S1 - No, endplate damage /
subsidence, plexus injury, diaphragm injury,

* A great operation! But...

injury then ALIF, avoids paraspinal muscle

hi
damage, less blood loss, faster recovery e matbore

Best fusion, best restoration lordosis, less
painful, low infection, avoids canal, avoids | Access Surgeon, iliolumbar vein, visceral vessel
paraspinal muscle damage, mostly less injury, ileus, not above L3

blood loss than a TLIF =

ALIF + Perc Post

€ TLIF €

GLOBUS GLOBUS

TLIF

e Inferior articular process IAP (red)
e SAP (blue)
e Lamina to base of spinous process

* Auto / allograft

Threaded / Cylindrical cages

* Banana cages

D

* Articulated cages -

* Oblique cages

* Expandable cages

‘3!—‘?.'3:.‘.5 LLIF
* LLIF

— Tension intact ALL / PLL
— Indirect decompression

Proficiency Point
w= MIS TLIF =
W8 25 cases

— Large surface area for fusion across strongest area
of bone

— Good for laterolisthesis > rotated spine
3 — Multiple levels same incision
— (Obese people - fat can be swept away)

Life m
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e LLIF Algorithm First Question ® LuF Algorithm Second Question

GLOBUS

* 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

A\
A\

GLOBUS GLOBUS

Lateral Access Safe Zone

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

RV/VTB
Safe Zone

B NR/VTB

112 123 13-4 14-5

Vertebral AP Diameter

Vertebral Level
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1. Have A Simple Strategy 2. Have A Simple Strategy

* |s an interbody fusion required: * |s a direct posterior decompression required?
(vs indirect ligamentotaxis)

* How many levels need to be fused?

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

— Revision of failed posterolateral fusion * How long will it take?
— Restore lordosis / correct deformity * Is there a slip — how big / is it reducible?
— Biomechanics — shear / large disc height / entire * Etcetera...
facet removed / long construct involving L5/S1 « DO THE APPROPRIATE OPERATION FOR THE

PATIENT AND THEIR PATHOLOGY AND YOUR
SKILLS / ABILITY
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e In Summary... e

GLOBUS GLOBUS

Pick Your Poison

e Things can go seriously wrong £ Should have gone to specsavers!

GLOBUS

Attention to detail
Never let your guard down

« DO THE APPRC
PATIENT
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WEIGHT BEARING

* 35 year old man

* Worsening low back pain 5 years
* No leg symptoms

* Failed conservative management
* Facet injections temporary relief
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1 1
PHILIPS BV Libra PHILIPSBY Libra

fe moves us® Life moves us 3

WEIGHT BEARING I WEIGHT BEARING
. - . e

30 year old man

Bilateral severe L5 pain some LBP

Finished family

Responded well to root blocks

Pain keeps coming back and wants an
operation

Life moves us 3

.
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GLOBUS GLOBUS

Weight BearingN G /8

* 50 year old male

» Severe right L5 pain

* Responded well to root block
* Wants a permanent solution

Life moves us 3 Life moves us
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Life moves us
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WEIGHT BEARING

.

GLOBUS

.

GLOBUS

* 40 year old male

* Low back and bilateral leg pain

* Right L4 pain

* Failed conservative management

Life moves us
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PHILIPSBY Libra

" WEIGHT BEARING

.

GLOBUS

* 40 year old female

* Low back and sudden severe right L4 and 5
pain numbness weakness

* Failed conservative management
* Doesn’t want an injection

WEIGHT BEARING

A\

WEIGHT BEARING
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* 65 year old male

* Ex-miner, poor skin, overweight
* Severe right L5 pain

* Failed conservative management
* Responded well to root block

WEIGHT |

o5 e o,
WEIGHT BEARING

11



WEIGHT BEARING

Life moves us »
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* 60 year old man

* Progressive mid lumbar pain

* Some L3 pain

* Exhausted conservative measures

Life moves us 3 WEIGHT BEARING sHT BEARING

®

GLOBUS

Life moves us Life moves us >
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JEARING

WEIGHT BEARING Life moves us 3

Thank you
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