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Full Endoscopic Surgery: Vertebris Scope (Wolf)

Working Channel

Light Guide
Optics

Irrigation Channel
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Special Tools for Foraminal Decompression
makes Foraminal surgery easier

Articulating
Burrs

Straight Burrs

Diamond Burrs

Fits down the working channel
of a 4.0 mm foraminoscope
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new instruments/ endoscopes
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oval burr 5,5 mm

Aa————

bipolar ablation electrode punches
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TipControNucleusRkesector

Aroundthe Cornerc the TipControlConcept

Deflectablespineinstrumentsg especiallywhenusedin minimalinvasivetechniques
suchasendoscopispinesurgery - allowto reachmaximumworkingmobility.

IRRIGATION via LUER Connection
- excellentcutting preformance

- improvedevacuationof resectedtissueparts

- minimizedrisk of blockinthe instrumentchannelwith resectedmaterial

mmphighly efficient resectionof soft tissue(nucleug

© Richard Wolf GmbH, Pforzheimer Straf3e 32, 75438 Knittlingen, Tel. 07043 3&0|fwam.richard



Wolf Articulating Shaver with Suction




Preparation For Implant Insertion

A Instrumentation Allows a
Thorough Discectomy

A Unique Minimal Access
Instrumentation Allows Removal
of Cartilaginous Endplate
Preparation of a Bleeding Bone
Bed

A Bone Grafting

All Done Through a
8 mm Tube
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Disc Cutter expands as a loop curette to deflect left,
right, up and down for thorough discectomy.
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Endplate Preparation with Expandin
Instruments
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Special Tools for Foraminal Decompression

Laser Is very effective for resecting both soft tissue
and bony resection




Solid Bullet Implants

Crnedialooks

Expandable implants

ZEUSAmendia

OLLIF) Rise IntralIF (Globus)

‘ Graft Window

Opti-Cage, Interventional Spine
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Approachesn Endoscopi&urgery

Posterior
or Interlaminar

Posterolateral
or Transforaminal
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Target Oriented Endoscopic Surgery

Intracanal Approaches Intradiscal Approaches
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14cm 12 cm : 8cm 10cm
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Interlaminar:

lem —f Extraforaminal 40°

Lateral 70° Transforaminal 60°

Far Lateral 80°
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Endoscopic Approaches: Intitescal

Alntra-discal (Kambin, modified by
Yeung)

Needle is inserted at entry point toward the target disc at an
angle 30 - 25 degrees to the surface skin plane. This trajectory
will determine the path of all subsequent instrumentation.

Intra-foraminal, intra-discal discectomy
(Sketches courtesy of A. Yeung)
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Introduction: Endoscopic Spine Surgery
Transforaminal




Introduction: Endoscopic Surgeényerlaminar
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James J. Yue, M.D.
Yale School of Medicine
Associate Professor Orthopaedic Surgery
New Haven, CT 06520

Wwww.jamesyue.com
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Transforaminal Endoscopic
Stenosls Surgery —

A Comparative Study

of Laser and Reamed
Foraminoplasty

Rudolf Morgenstern

Hoad, Morganstern insthtute
of Endascopk: Sping Surgery
Contro Médico Toknon, Barceiona

R. Morgenstern’, C. Morgensterr?, A. Abellé®, C. Vilella®, F. Schifferdecker-Hoch*

Eine Studie von 144 Féllen nach unter-
zogener endoskopischer Lendenwirbel-
sdulenchirurgie — klassische Rehabilita-
tion im Vergleich zur FPZ Methode

Aus dem Centro Lo e

dem Dept. ESAIl - CHIRURGIE ENDOSCOPIQUE DU RACHIS

dem Centro Mé(

und FPZ:Deuts| L OMBAIRE PAR VOIE POSTERO-LATERALE [

TRANSFORAMINALE .
144 Private Pat . P o

RUDOLF MORGENSTERN , BENOIT LAVIGNOLLE *

Results:

were:
81% goc
15 % fair’
4% poor
The resu|
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]CSC DEGENERATIVE SPINE DISEASE
J Crit Spine Cases 2010;3:115-119

ISSN 2005-436X
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Full Endoscopic Transforaminal Lumbar Interbody Fusion
Approach with Percutaneous Posterior Transpedicular

Screw Fixation in a Case of Spondylolisthe:

S

Grade | with L4-5 Central Stenosis

Rudolf Morgenstern, MD, PhD

Depariment of O  The

a4 nicuctic ooao

Spine Insiitute, Centro Médico Teknon, Barcelona, Spain

A case of a 79-year-old male patient complaining of low back pain for 1 year is reported.
His symptoms were aggravated in the last 3 months. The magnetic resonance imaging
showed a grade I spondylolisthesis at L4-5 level with severe central stenosis. In order to
achieve maximal posterior opening of the L4-5 level we chose to fuse the L4-5 level with

nosterior stabilization in nrone nosifion Jwith four nercutansons infranadicnlar sereis

SASJournal

MINIMALLY INVASIVE SURGERY

The Learning Curve in Foraminal Endoscopic Discectomy:
Experience Needed to Achieve a 90% Success Rate

Rudolf Morgenstern, MD, PhiD, Christian Morgenstern, Dipl-lng, and Anthony T. Yeung MD

ABETRACT

Background

We sought to construct a general methodology for objectively quantifying the learning curve associated
with any surpical technique and o determine the number of cases needed to achieve a suceess rate of 0%
for the technique of transforaminal endoscopic lumbar discectomy. To our knowledge, no other studies
have observed the learning curve of endoscopic lumbar discectomy by transforaminal approach.

Methads
We studied the learning curve of 1 orthopedic surgeon who had had experience performing open spine
surgery and knee and shoulder arthroscopic surgery; but not endoscopic spine surgery. We sudied 144
patients of endoscopic lumbar discectomy by transforaminal approach (using the Yeung Endoscopic
Surgery System). We evaluated results with modified MacNab criteria and used 2 questionnaire to
determine the patients satisfaction with the surgery. The average follow-up period was 24 months. We
used an algorithm, analyzing the patient ourcome and the surgical time evolution, to determine the case
at which a success rate of 0% pood/excellent results was reached

Results

The cut for the calculated learning curve was placed at case no. 72 i.e., the resulis in the first 72 cases

were 75 % good/excellent, 18 % fair, and 7 % poor, and the results in the following 72 cases were 90.3
9% good/excellent, 9.7 % fair, and 0 % poor.

Conclusions
A methadology to calculate the learning curve of a surgical procedure was developed. A learing curve
0f 72 cases was needed to reach the goal of 90% of good/excellent results for transforaminal endoscopic
lumbar discectomy.

Climioal Retevance
‘The methad developed to establish the learning curve of a surgical procedure, based on outcome and
surgical time, may be used to assess any new procedure. With respect to the transforaminal endoscopic

Dr.R.Morgenstern, Centro Médico Teknon

Journal of
Spinal Disorders
& Techniques

ORIGINAL ARTICLE

Usefulness of an Expandable Interbody
Spacer for the Treatment of Foraminal
Stenosis in Extremely Collapsed Disks

Preliminary Clinical Experience With Endoscopic
Posterolateral Transforaminal Approach

Rudolf Morgenstern, MD, PhD,* Christian Morgenstern, PhD,
Raimon Jané, PhD,} } and Sang-Ho Lee, MD, PhD§

Study Design: Clinical series of patients with degenerative disk
discase undergoing an endoscopic posterolateral transforaminal
procedure that used a reaming foraminoplasty technique to
enlarge the foramen coupled with insertion of the B-Twin
expandable spacer.

Objectives: This retrospective analysis of 107 consecutive
‘patients sought o assess the outcome of this surgical procedure.

Summary of Background Data: Reamed endoscopic foramino-
plasty under direct endoscopic vision has been shown to be
suitable for extremely collapsed disks (> 50% total disk height)
despite the difficult access, especially at LS-S1. The authors tried
toinvestigate the efficacy of an expandable spacer being inserted
by the endoscopic transforaminal approach to solve foraminal
stenosis without bone fusion techniques.

Methods: The procedure consists of bone reaming under direct
endoscopic control to wide the foramen followed by insertion of
the B-Twin expandable device as 4 disk spacer to restore partially
or to maintain the height of the collapsed disk. Outcome measures
included visual analog scale (VAS) for pain, the Oswestry
Disability Tndex (ODI) for functiona] disability, and radioimaging
studies.

Results: Mean follow-up was 27.2 months. Clinical outcome was
considered excellent in 64 patients, good in 25, fair in 10,and poor
in 8. Results were similar in single and double B-Twin spacer
insertions. Postoperative mean values for VAS and ODI scores
improved significantly s compared with preoperative data. Mean

Reseived for publication July 12, 2010; accepted November 10, 2010,

Bamehmz Spain; and §Wooridul Spine Hospital, Seoul, South

Supporc by sore

Confics o nterest: Norc

Reprints: Rudolf Morgensters, MD, PhD, Centro Médico Teknon,
Despacho L, C/Vilana 17, E-08022 Barcelons, Spain (e-mail
nudolf@morgensiern.cs)

Copyrght £ 2011 by Lippincott Willams & Wilkins

J Spinal Disord Tech « Volume 00, Number 00, mm 2011

VAS and ODI scores were significantly higher in patients with fair
or poor results than in those with excellent or good outcome. Tn 2
cases, clear sgns of end plate bone resorption in the control
computed tomographic scans at 6 months and 12 months leading
to a substantial loss of disk height were documented.

Conclusions: This preliminary study has shown. the efficacy of an
endoscopic surgical technique for the treatment of foraminal
stenosis in extremely collapsed disks.

Key Wonds: foraminal stenosis, BTwin expandable spacer,
endoscopic foraminoplasty, minimally invasive surgery.

(J Spinal Disord Tech 2011:00:000-000y

Tm:mem of patients with foraminal stenosis and
extremely collapsed disks with degenerative disk
discase is a major challenge in minimally invasive surgery
of the lumbar spine. In the move toward less invasive
surgical techniques, endoscopic laser foraminoplasty
provides an alternative fo conventional microsurgical
procedures with a comparable functional outcome. ™ It
has been found that the posterolateral percutancous
endoscopic approach to the L3-S1 foramen is feasible and
effective for foraminal decompression and lumbar disk
herniation.® Moreover, reamed endoscopic foramino-
plasty under direct endoscopic vision has been shown to
be suitable for extremely collapsed disks despite the
difficult access especially at LS-S1.'"

In contrast, successful results of a minimal invasion
procedure of lumbar interbody fusion through the percu-
taneous approach using a B-Twin stand-alone expandable
spinal spacer for the treatment of degenera ive disk discase
have been reported. 14 Recently, the B-Twin implant with
a bilateral tansforaminal approach and in combination
with resorbable bone fillers showed a success rate of 91.8%
in a group of 183 patients undergoing spinal fusion. How-
ever, there is limited data of case series reports with this
procedure.

here describe our preliminary clinical experience
to solve foraminal stenosis in patients with radicular

www jspinaldisorders.com | 1

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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Endoscopic Facet Sparingnsforaminal
Fusion

AEndoscopidoraminal decompressiomprecedingoblique lateral lumbar
Interbody fusion to decreasehe incidence of posbperative
dysaesthesia

Alnt JSpineSurg 2014Dec1;8.doi: 10.14444/1019eCollectior2014.

AUsefulnesf an expandableinterbody spacerfor the treatment of
foraminal stenosisin extremely collapseddisks preliminary clinical
experiencewith endoscopigosterolateraltransforaminalapproach
Morgenstern R, et al

AJ SpinabDisordTech. 2011 Dec;24(8):484.do::
10.1097/BSD.0b013e3182064614
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Endoscopic Facet Sparingnsforaminal
Fusion: ASC

AWang, Michael Y., et al. "An analysis of the differences in the acute
hospitalization charges following minimally invasive versus open
posterior lumbar interbody fusion: Clinical article." Journal of
Neurosurgery: Spine 12.6 (2010): 6380.

AWang, Michael Y., et al Awake Endoscopic Fugiomerican
Association of Neurological Surgeons (AANS) 84th Annual Meeting.
Abstract 601. Presented May 2, 2016.




Outcomes
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Anatomy ofY | Y 0 NighQa

A Posterior Border, SAP
A Inferior Border ¢ Vertebral Endplate
A Superior Borderc Exiting Nerve
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Endoscopic Foraminoplasty: Foraminal anatomy
changes with age!!!!

touch facet first, then walk needle dorsal and caudal

Traversing Nen

TRAVERSING
“ NERVE
', Nl SURERICR ROOT

£ ARTIGULAR
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Endoscopic foraminal and lateral
stenosis




Technical Steps

Smooth Edges STAGE 3

NN
S S

Cutting Edges

STAGE 1

U
STAGE 2 7 '

Rods are always aligned with the
cutting edges of instrument
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Needle Placement
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Approach

Distarl\ce X
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NEUROMONITORING
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Procedure Overview

1) Needle Insertion

CONFIDENTIAL: For | Y¥ACEINEW HAVEN
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Procedure Overview

2) Dilator Insertion

CONFIDENTIAL: For | 4 s YATEANEW HAVEN
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Procedure Overview

3) DiscectomyEndplate Prep
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Description
RISE®Intrablif L YLJ I yi h 3SNIWASH

Width: 8mm width only

v\immwidth
Lengths 22, 26, 30, 34mm

Expansion Range714mm

Lordosis &4

22, 26, 30, 34mm
overall length

Implant information is available in the
Technique Guide

‘-,,/
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RISE® Procedure Overview

4) Implant Insertion
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Foraminoplastynay be needed to enter

by the
t™ Stage 1 and Stage 2




Benefits

Minimized Anatomica
Disruptiop

__Optimized Disc
X Access

Improved Implant
Placement

e
Protected Corridor
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L1-L2 Disc

Most vulnerable for abdominal organ injury using extreme lateral approach
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EndoF3LIF as compared to MIS TLIF

Advantages Disadvantages

A 1. Less destabilizing: Unilateral Pedicle 4 e
SCews J AAdditional training

A2. High BMI pts AEquipment costs

A 3. L34, L23 L12 Levels: less retraction ASevere Central Stenosis(?)
A 4. Less Invasive |

A5. Local Awake anesthesia AForaminoplastyo centralize
A 6. Faster Recovery cage placement
A 7. Visualized disc prep

A 8. Targeted Disc prep

A 9. Decreasedurotomyrate




Big, Small, Narrow, Wide: Endoscopic
Surgery The Neutralizer
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Patterns of Lumbar
Disc Prolapse

> Multi-Focal HNP
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Intraop
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Intraop
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Postop
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Case

APolice Officer ALBP 8/10

AWC case ARight leg pain 6/10
A25 yo male

ABMI 24

@ignificant hx of diverticulitis
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4 month Post OP
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Case

AFemale

A76 years old
ASpondylolisthesis LU5 grade |
ACentral stenosis 45

ARight foraminal stenosis %6
APreop : VAS =8; ODI = 38
APostop : VAS =0 ; ODI = 17




Spondylolisthesis L4-L5 Central stenosis L4-L5
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Right foramen Left foramen
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