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AGENDA

Optimizingapproachedo the spine

U Openapproachesvs. Tubularapproaches
U Tubularapproachesvs. Endoscopi@pproaches

U Different approachedso lumbar fusion

Problemsand potential solutions
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Open vsiubular



RATIONALBFarUBOLOG¢ TheoreticalPros

U Onlyshortfascialincision
U Dilatation of transmuscularapproach
U Dissectionin anatomicalplanes

A noretraction ischemia
A preservationof muscleinsertions
A preservationof muscleinnervation

C minimal softtissuedamage
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TUBULARPPROACHES

Indication Discectomy/ Decompression

Discherniation _
Extraforaminalsequestrectomy

Spinalstenosis

MISTLIF (Fusion)
Multi -level stenosis

OLIF / XLIF (Fusion)

Fusion
Deformlty correction MR cross-sectional image thro gh L4-L5 disc space
.y the multifidus (M), iliocostalis (IL), | ngissimus (LO), quad-
ratus lumborum (QL), intertransverserii (IT), and psoas muscles.
o
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TUBULABRECOMPRESSI@NProsand Cons

C No subperiostaldissection

C Smallerskinincision
(2cmvs. 3cm)

C Easyangulationto the

contralateralside
(retractor fixation on the table)
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TUBULARECOMPRESSI@NProsand Cons

D Leadapron

D Learning curve

D More angledapproach

A facetjoint violation

Tube angle: 36° 49°

Kulkarni& Asati Int JSpineSurg2021
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TUBULARECOMPRESSI@NProsand Cons

D Leadapron

D Learning curve

D More angledapproach

A facetjoint violation

Boukebiret al., OperativéNeurosurgery 017
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TUBULARECOMPRESSI@NProsand Cons

D Leadapron

D Learning curve

D More angledapproach

A facetjoint violation

Boukebiret al., OperativéNeurosurgery 017
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EVIDENCEORITUBOLOGY ¢ Discsurgery

I ORIGINAL CONTRIBUTION

Tubular Diskectomy vs Conventional
Microdiskectomy for Sciatica

A Randomized Controlled Trial

Mark P. Arts, MD

Ronald Brand, PhD

M. Elske van den Akker, PhD

Bart W. Koes, PhD

Ronald I M. A. Bartels, MD, PhD
Wilco C. Peul, MD, PhD

for the Leiden-The Hague Spine
Intervention Prognostic Study Group
(SIPS)

Roland-Morris Disability Questionnaire Leg pain on visual analog scale Back pain on visual analog scale

20 a0 50
@ Tubular diskactommiy

O Convartional microdiskactomy

1584 g G0 % 40

s Tubular diskectomy resulted in less favorable results for
@ patient self-reported leg pain, back pain, and recovery.
a4 20 - 204
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EVIDENCEORITUBOLOGY ¢ Discsurgery

2019 ) P S O i
LITERATURE REVIEW
[oPEN]
Comparative Clinical Effectiveness of
Tubular Microdiscectomy and Conventional
Microdiscectomy for Lumbar Disc Herniation

o ierence!

[ Clinical effectiveness was similar between TMD
and CMD for treating LDH.

O No significant differences were observed between
TMD and CMD regarding VAS scores, dural tear,
reoperation, operation time, nerve deficits, and
length of hospital stay.
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alf UBOLOGY ¢ Decompressiorof stenosis
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EVIDENCEORITUBOLOGY ¢ Decompressiorof stenosis

. Study or Subgroup  Evenis  Total Events Total Weight M-H, R
Li b ra ry 1.6.1 Unilateral laminctomy
Gurelik 2012 26 5 26 225% 0.07 [0.00, 1.41]

o Thame 2005 39 4 E7A% 0.56 [0.09, 3.56) —
Cochrane Database of Systematic Reviews ‘Yagi 2009 ] 2 21 204% 0.19[0.01, 4.22)

Subtotal (95% CI) g5 31 100.0% 0.28[0.07, 1.15] —~eo—

95% CI M-H, R

(% COCh ra ne Laminotomy  Conventional laminectomy OddsJRaiio Oddf Rati;s% o

Total events 2 10
Heterogenaity: Tau®= 0.00; Chi*=1.45, df= 2 (P= 0.48); F= 0%
Test for overall effect Z=1.76 (P =0.08)

1.6.2 Bilateral laminotomy
Celik2010 1} 012[0.01,2.41]
Fu 2008 0 0.07 [0.00, 1.28]
0 g g 0 Thome 2005 1] 0.12[0.01, 2.41]
Effectiveness of posterior decompression techniques Subtotal (95% C1 0.10[0.02, 0.55]
Total events 1}

compared with conventional laminectomy for lumbar stenosis Heterageneity: Tau®= 0.00; Gh*= 0,08, df= 2 (F = 0.96); = 0%
(ReVi eW) Testfor overall effect 2= 2.64 (P =0.008)

0.005 01 10 2o
. iz " Favours [Laminotomy] Favours [Conventional laminectomy]
Overdevest GV, Jacobs W, Meggeert-Lankamp C, Thomé C, Gunzburg R Peul W Testfar subgraup differences: Chi*= 0.86, df=1 (P = 0.35), F= 0%

Figure 6. Forest plot of comparison: unilateral and bilateral laminotomy comp ared with conventional

Eur Spine J (2015) 24:2244-2263 -
DO 10.1007800585.015 40954 @Cmssmk laminectom y, outcome: 1 _5—
TReview aRmele

. ) . ) L i Ci i i Odds Ratio Odds Ratio
Effectiveness of posterior d pression teck pared Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C1
with conventional laminectomy for lumbar stenosis 1.5.1 Unilateral laminotomy

Gurelik 2012 0 26 0 268 Mot estimahle
Gijsbert Overdevest' - Carmen Vleggeert-Lankamp' - Wilco Jacobs' + Thome 2005 7 40 g 40 100.0% 0.73[0.24, 2.20]

1.5.2 Bilateral laminotomy

Claudius Thomé? - Robert Gunzburg® - Wilco Peul' N N .

Yagi 2009 a 20 a pal Mot estimable

Subtotal (95% CI) 86 87 100.0% 0.73[0.24, 2.20] —eniiiiiee.—

. Total events 7 9
Heterogeneity: Mot applicable
nS a I I Testfor overall effect: 2= 0.56 (P = 0.58)
H—
_—

Celik 2010 1 a7 T 34 26.8% 011 [0.01, 082

Fu 2008 5 TE 4 T6  38.6% 1.27[0.33, 4.91]

Thame 2005 2 40 q 40 346% 0.18[0.04, 0.90]

Subtotal {95% CI) 153 150 100.0% 0.33 [0.07, 1.59] e ———
Total events g 2

1)
Heterogeneity. Tau*=1.17; Chi¥= 522, df= 2 (P = 0.07); F= 62%
Testforoverall effect Z=138{P=017)

1.5.3 Spiit. i process
Liu 2013 3 27 1 28 38.4% 350034, 3590 Ll
Rajasekaran 2013 1 8 3 23 38.2% 0.25[0.02, 2.59] bl
Watanabe 2011 1 18 o 16 23.4% 283011, 74.46]

Subtotal (95% CI) 73 68 100.0% 1.21[0.20, 7.16] | et ———

I Complications @ ; 4
Heterogeneity: Tau*=0.74, Chi*= 284, df=2 (P=0.24), F= 28%

Testfor overall effect: Z=0.21 (P =083)

\ . |
001 01 10 100
) Favours [Laminotomy]  Favours [Conventional laminectomy]
Test for subgroup differences: Chi®=1.21,df= 2 (P = 0.88), F= 0%



EVIDENCEORITUBOLOGY ¢ Decompressiorof stenosis

Figure 2. Forest plot of comparison: unilateral and bilateral laminotomy comp ared with conventional
laminectomy, outcome: 1.1 Standardised Disabilit y Index (0 to 100).

é Laminotomy Conventional laminectomy Mean Difference Mean Difference
J

Li b ra ry Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% C| IV, Random, 95% CI
1.1.1 Unilateral laminotomy’
. . Gurelik 2012 2589 204 26 322 2849 26 36.0% -6.30[-19.90,7.30] e —
Cochrane Database of Systematic Reviews Thome 2005 (1) 454 313 39 358 304 34 343% 9604572377 S e —
vagi 2009 (2) 168 293 20 23 221 21 297% -7I0[23714, 874 —_—
Subtotal (95% CI) 85 81 100.0% -1.11[-11.91,9.69] e

Heterogeneity, Tau® = 36.10; Chi®= 3.31, df=2 (P = 0.19); F= 40%
Test for averall effect Z=0.20 (P = 0.84)

1.1.2 Bilateral laminotomy

Celik 2010 223 165 37 17 139 34 6O%  0.60 [5.48 7.68] —t
Fu 2008 04 1 7E 34 86 76 91.3%  -300F4.85,-1.05] L 3
Thotme 2005 (3) 338 292 37 358 0.4 34 1.8% -2.001589,11.89] —
Subtotal (95% CI) 150 144 100.0% -2.73 [-4.59, -0.87] <>

Effectiveness of posterior decompression techniques

Heterogeneity: Tau® = 0.00; Chi*= 0,93, df= 2 (P = 0.63), F=0%
Testfor averall effect Z = 2.88 (P = 0.004)

compared with conventional laminectomy for lumbar stenosis

H 1.1.3 C:\Iit il process
(REVI EW) Liu 2013 (4) 78 376 27 16.2 46.4 28 8.5% -8.30[3035 1375
Rajasekaran 2013 (5) 203 532 28 17.2 I 23 B.4% 310 [20.46, 26 BB
Wyatanabe 2011 (5) "Mo117 a7 124 10 15 B21%  -1406.92,617 i
Subtotal (95% CI) 72 67 100.0%  -1.68 [8.50,5.13]

Overdevest GV, Jacobs W, ieggeert-Lankamp C, Thomé C, Gunzburg R, Peul W ) ;
Heterogenelty: Tau® = 0.00; Chi= 0.51, 8= 2 (P = 0.78); F= 0%

Testfor overall effect 7= 0.48 (P = 0.63)

| \ \ \
30 1o 10 20
Favours [Laminotomy]  Favours [Conventional laminectomy]
Testfor subgroup diferences: Chi*= 016, dof= 2 (P=0.92), F= 0%

Eur Spine J (2015) 24:2244-2263 £
DOI 10.1007/500586-015-4098-4 = ) CrossMark

REVIEW ARTICLE

Authorsbconclusons

Effectiveness of posterior decompression techniques compared
with conventional laminectomy for lumbar stenosis

Gt Ot Sy i - Theevidenceprovided by thissygematicreviewfor theeffectsof unilatera laminotomy for bilatera decompresson, bilaterd laminotomy
and split-gpinous process laminotomy compared with conventiona laminectomy on functiond disability, perceived recovery and leg
panisof lowor verylow quality. Therefore, further research isnecessary to esablish whether thesetechniquesprovideasafeand effective
dternaive for conventiond laminectomy. Proposed advantages of these techniques regarding the incddence of iatrogenic ingability
and pogoperative back pan are plaugble, but deynitive condusonsare limited by poor methodology and poor reporting of outcome
meaaures among induded sudies Future research is necessry to esablish the inadence of iarogenic ingability usng sandardisd
deynitionsof radiologicd and dinica ingability a comparablefollow-up intervas Long-term resultswith thesetechniquesarecurrently
lacking.

wasggniycantly less but wastoo amdl to bedinicaly important.



EVIDENCEORITUBOLOGY

E PriMARY RESEARCH

TABLE 4. Patient Perception of Outcomes Following Minimally
Invasive Versus Open Surgical Techniques Compared With
Findings in the Literature*

Factors Patient Perception  Consensus in Literature

Patient Perceptions of Minimally Invasive Versus Open
Spine Surgery

Postoperative pain MIS MIS!S

Ankur 8. Narain, BA, Fady Y. Hijji MD, Gabriel Duhancioghy MS Brittany E. Haws BS, Complication risk MIS Equivocalllli
Benjamin Khechen, BA, Blaine T. Manning, BS, Matthew W. Colman, MD, and Kern Singh, MD Recovery time MIS MIS!S
: . 1. Risk for reoperation Similar Similar!?
(Clin Spine Surg 2018;31:E184-E192) b MIS IS L6
Long-term outcomes Similar Similar! 314
Skill requirements Similar Open!!-12
Level of sedation MIS Similar!”

*The technique listed is the one that the patient perceived to have improved
outcomes, or has exhibited improved outcomes in the literature.

Conclusions: Long-term outcomes, surgeon’s recommendation,
and complication risk were the most important criteria identified
by patients when choosing between open and MIS surgery. Pa-
tients also perceived MIS surgery to have advantages over open
surgery with regard to postoperative pain, complication risk
recovery time, cost, and anesthesia requirement.
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C Perfectindications

Extraforaminallumbar disc Cervicalforaminotomy

14 ( 16)-22 mm
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Extraforaminaldecompression




Thoracicdecompression




Thoracicdecompression

CEF VAN 9mrey

2 i 7
R T

“L’Ph’q' 7% o

PV &
"
’5 N u.oq‘
g |
o a2
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TUBULARECOMPRESSI@NProsand Cons

C No subperiostaldissection

C Smallerskinincision
(2cm vs. 3cm)

C Easyangulationto the

contralateralside
(retractor fixation on the table)

C Lowerinfection rate

D Leadapror/ radiation exposure

D Learning curve

a more difficult orientation

D More angledapproach

A facetjoint violation

D Insufficientdecompression
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ENDOSCOPIC DISC SURGEanyresults

SPINE Volume 33, Number 9, pp 931-939 Eur Spine J (2010) 19:443-450
©2008, Lippincott Williams & Wilkins DOI 10.1007/500586-010-1290-4

™ Full-Endoscopic Interlaminar and Transforaminal

Lumbar Discectomy Versus Conventional

. . . Higher risk of dural tears and recurrent herniation with lumbar
Microsurgical Technique micro-endoscopic discectomy

A Prospective, Randomized, Controlled Study Marco Teli - Alesso Lovi - Marco Brayda-firuno -
Antonino Zagra + Andrea Corriero *

Sebastian Ruetten, MD, PhD,* Martin Komp, MD, PhD,* Harry Merk, MD,t Fabrizio Giudici - Leone Minoia
and Georgios Godolias, MD¥

100 100 - Group 1 (%)
B Key Points

B0 7 — Death _

« o The clinical results of the full-endoscopic tech- Dural tear

. nique are/equal to those of the microsurgical tech- Root injury
nique. At the same time, there are advantages in the . Recurrent herniation (operated)

20 - 5 o o i i —
operation technique and reduced traumatization. 3% Wound infection

0 _ : . . mn Spondilodiscitis 1770 (1.4)
e Full-endoscopic surgery is a sufficient and safe ) ,

preop . . . 24 months Worsening motor deficit 2/70 (1.4). permanent

supplement and alternative to microsurgical proce-

Figure 7. Mea du]'_'ES_ westry in the

MI-graup. rL-yruup.
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ENDOSCOPIC DISC SURGRegentresults

RESEARCH
VAS leg pain Oswestry Disability Index

BO -

Mean difference at 12 months Mean difference at 12 months
FA(95%Cl281011.3) 5305%CI3.0t7.7)

St oPen AcCESS  Full endoscopic versus open discectomy for sciatica: randomised

B Open microdiscectomy
= PTED

Median score

controlled non-inferiority trial

Pravesh S Gadiradj,l’2 Sidney M Rubinstein,? Wilco C Peul,* Paul R Depauw,5
Carmen L Vleggeert-Lankamp," Ankie Seiger,” Job LC van Susante,® Michiel R de Boer,*’
Maurits W van Tulder,? Biswadjiet S Harhangi®

PTED was non-inferior to open microdiscectomy in the reduction of leg pain
caused by lumbar disc herniation

PTED resulted in statistically more favourable results for patients’ self-reported
leg pain, back pain, functional status, quality of life, and recovery

PTED had a reoperation rate comparable to that for open microdiscectomy \mary

Although these differences were small and may not reach established clinical
relevance thresholds, PTED can be considered as an effective alternative to open

microdiscectomy to treat sciatica
F FEREERRER |
0

0 1day 2 4 6 12 24 36 52 0 1day 2 4 6
Weeks
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ENDOSCOPIISCSURGERYAcceptance

Medizinische
inik

1998;23:457-62 (Nr. 8), © Urban & Vogel, Minchen

457

Wandel und Akzeptanz operativer und nichtinvasiver
Therapieverfahren bei Cholezystolithiasis

H. Thomas Schneider', Ekkehard Scheil’, Franc Wenzel!, Johannes Benninget',

Thomas Rabenstein', Hendrik Fliigel, Alexander Katalinic?, Eckhart G. Hahn!,
Christian ElI!

ORIGINALARBEIT

500 -
450 -
400 -
350 -
300 4
250 -
200 -
150 4
100 4

Patientenzahl

1988 1989 1990 1991 1992

Okeine Therapie DESWL @Litholyse ©CZE m LCZE

Abbildung 3. Bei 2074 Patienten mit Cholezystolithiasis durchgefiihrte ,, Therapie im Ver-
gleich der Jahre 1988 bis 1992 (ESWL = extrakotporale Stofiwellenlithotripsie; CZE = Cho-
lezystektomie; LCZE = laparoskopische Cholezystektomie).
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ENDOSCOPIHECOMPRESSI@QResults

Endoscopic MIS Mean Difference Mean Differance
SPINE LITERATURE REVIEW Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% C1
w J Neurosurg Spine 36:543-557, 2022 L1 Unllatesal
Hasan et al. 201.:9 1.8 0.9 26 2.5 1.2 19 3.8% -0.70[-1.34, -0.06]
Kim et al. 2020 1.2 0.4 30 1.3 05 30 29.5% -0.10[-0.33,0.13] -
Lee etal. 2019° 2 1.2 164 2.1 0.8 72 22.9% -0.10[-0.36,0.16] —
Subtotal (95% CI) 220 121 56.2% -0.17 [-0.39, 0.06] -

Heterogeneity: Tau® = 0.01; Chi’ = 3.14, df = 2 (P = 0.21); ¥ = 36%

Endoscopic decompression for the treatment of lumbar
Test for overall effect: Z = 1.43 (P = 0.15)

spinal stenosis: an updated systematic review and
meta-analysis

1.3.2 Bilateral

Choi & Kim 2019 2.8 1 35 3.2 0.9 30 7.3% -0.40 [-0.86, 0.06] e

Heo et al. 2018° 195 0.8 37 2 0.9 33 9.7% -U 05 [-0. 45 0.35] ==
Roberto J. Perez-Roman, MD, Wendy Gaztanaga, BS, Victor M. Lu, MD, and Michael Y. Wang, MD Heo etal. 2010 - bilateral™ 2 0.8 46 2 09 42 12.2% .00 [-0.36, 0.36] ——

Min et al. 2020 16 0.9 54 1.9 0.7 35 13.9% —0 30 [-0. 3 0.03] —
Department of Neurological Surgery, University of Miami Miller School of Medicine, Miami, Florida Park et al. 2020% 2.7 2.7 32 2.2 29 32 0.8% 0.50[-0.87, 1.87)

Subtotal (95% CI) 204 172 43.8% -0.16 [-0.35,0.02) <

Heterogeneity: Tau® = 0.00; Chi® = 3.66, df = 4 (P = 0.45); | = 0%
Test for overall effect: Z = 1.70 (P = 0.09)

Metaanalysis:

. . CAL
U - Summaryof comparativestudies FOCUS SRp——

U Somewith retrospectivedesign EDITORIAL

‘:g Is a meta-analysis of a few low-level publications helpful in
guiding surgical strategies?

U Potential bias

Bernhard Meyer, MD
Department of Neurcsurgery, Klinfkum rechis der lsar, Technical University of Munich, Germany

U Variousendoscopicand microscopicdechniques
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ENDOSCOPIHECOMPRESSI@QResults

Clinical Neurology and Neurosurgery 131 {40151 21

Contents lists available at SeienceDirect

Clinical Neurology and Neurosurgery

journal homepage: www.elsevier.com/locate/clineuro

Spinal cana senosis: s microendoscapic or mictoscopie o B /“Table 2 N
e iy ooty S et et e, s Wi A summary of the differences between the MDL and MEDL groups. %
Variable MDL(n=20)  MEDL(n=21)  Pvalue "
Length of operation (min 1183+30.2  139.9+26.1  P<0.05 |
Intraoperative blood loss (m 21.1+17.2 9.2+6 <0.
Postoperative blood loss (ml) 439+£595 32.7£23.1 NP
CRP level on day 7 (mg/dl) 1.0+0.7 0.34+04 P<0.05
"WBClevel on day 7 (/l) 5414 6576 NP
. _NSAIDs use (number) 0.55 0.19 P<0.05
| Hospital stay (days) 15.6+4.1 125+2.7 P<0.05 |
" Complication rates (%) 25 43 P=0.058 /
" Transient neuralgia 3 1 /
SDWH 2 0 /
SDWH = superficial disturbance of wound healing. > ’

A I
MEDIZINISCHE 7_//-_'/'///’// )
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ENDOSCOPIC DECOMPRESGInMérpretation

C Shortterm benefits

A lessbloodloss
A lesspostoppain

C Lesgnvasive
C Shorterhospital stay
C Samelong-term outcome

C Patientdemand/ PR

D Longersurgicaltime

D Learningcurve
A earlycomplications
A specialization

D Resultsof experts
D Highercosts
D Leadapron/ radiation exposure

D ExtremecasesA Limitations?
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Insufficientdecompression



INSUFFICIENDECOMPRESSION
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MISc Consand Solutions

D Leadaproryradiation exposure

D Learning curve
a more difficult orientation

D Insufficientdecompression

Intraoperativeimaging
A AIR
A Navigation

Intraoperative imagingafter decompression

MEDIZINISCHE
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MIS & NAVIGATION BNTRAORPMAGINGg Examples

3D (Free) - CT

Inline Sagittal

o
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Fusiontechnigues



LUMBAR-USION Options

Lumbar Interbody Fusion

- L
» s
Processus srdcularis 4
BUDATOC -

/ &TUS
Processus mamdlaris veriteese

Foruran veriobrale

Procossus spinosus

XLIF / LLIF / OLIF

o
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LUMBAR-USION XLIF/LLIF/OLIF

Surgical Anatomy

Disk Space Exposures Cross section

Abdominal aorta

Inferior vena cava
{7

Common iliac vein

/ ,.
Common iliac artery —
( (

|

|

Approaches

Three of the most widely used
anterolateral approaches for a \
lumbar interbody fusion include:

* Anterior lumbar interbody fusion (ALIF)

* Oblique lumbar interbody fusion (OLIF)

« Lateral lumbar interbody fusion (LLIF)

- P MEDIZINISCHE )
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LUMBAR-USION XLIF/LLIF/OLIF

Patient Positioning, Final Surgical Exposure, & Interbody Placement
ALIF G : OLIF

The patient is supine. The incision is
two-thirds of the distance between the
umbilicus and the pubic symphysis.

The patient is in the posterior oblique
position, The incision is transverse, centered
on the anterior margin of the disk space.

Abdominal aorta

Inferior vena cava

Common
iliac artery
Common
iliac vein

L5-S1 disk

[ . ——

- - - MEDIZINISCHE
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LLIF

The patient is in lateral
decubitus position. The
incision is centered on the
middle of the disk space.

A i N

UL Tl A l‘l

T | i)
Th—

SO S g
X

Anterior——
longitudinal |
ligament

N
Sympathetic
trunk
ganglion

© 2018 Barrow Neurological Institute




¢ Effecton sagittalalignment

Segmentalordosis Lumbarlordosis

|
=« = Segmental Lordosis

= Lumbar Lordosis
\
= = = Pelvic Incidence
- :
w«  Disc Height (A-P)

s
----- Foraminal Height S
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