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Agenda:

0 MIS: definition & techniques

o Clinical decision making

0 Clinical, functional & radiological assessment
0 Surgical strategy

0 Return to play

o Clinical cases

0 Take home-messages
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Goal of Minimal Invasive Spine Techniques

“efficient target surgery” with
minimum of iatrogenic
trauma

Fundamental differences:
- muscle detachment
- muscle retraction
- midline structures
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Potential Benefits of Minimally Invasive Spine Surgery

Disruption of normal anatomy ¥
Surgical Trauma ¥
Muscle denervation W

ﬂ Blood loss W

Scarring W
Pain W
Spinal destabilisation v

) [Recovery A

Hospital stay W
Cosmesis A

ﬂ Better/equivalent outcome
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Minimally-Invasive Spine Surgery (MISS)

PUBLISHED PAPERS (2001-2019)
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Turning Research Into Practice
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Minimally-invasive spine procedures

Needle based Procedures
Spinal probing & Discograpy
Transforaminal Endoscopic Lumbar Decompression & Foraminoplasty MILATDS (Mnimally Invasive Lateral Access Thoracic Disc Surgery)

Kyphoplasty MILD (Minimally Invasive Lumbar Discectomy)

Lumbar and Cervical Percutaneous Laser Disc Decompression MILBDc (Minimally Invasive Lumbar Bilateral Decompression)

Epiduroscopic Adhesiolysis MILECATS (Minimally Invasive Lateral Extracoelomic Approach

Caudal Steroid Injection Thoracolumbar Spine)

Celiac Plexus Block MILISDD (Minimally Invasive Lumbar InterSpinous Distraction Device)

Percutaneous Disc Denervation MIPCMF (Minimally Invasive Posterior Cervical Microforaminotomy

Epidural Steroid Injection MIPLIF (Minimally Invasive Posterior Lumbar Interbody Fusion)

Facet Injections MIPSF (Minimally Invasive Pedicle Screw Fixation)

Ganglion Impar Block MITCTA (Minimally Invasive Trans Corporeal Tunnel Approach)

IntraDiscal Electrothermal Therapy MITLIF (Minimally Invasive Transforaminal Lumbar interbody Fusion)
MITSA (Minimally Invasive Trans-Sacral Approach)

Minimal access procedures MISSJA (Minimally Invasive Surgical Sacroiliac Joint Arthrodesis)

AxiallF (Axial Lumbar Interbody Fusion) MOLTA (Mini-Open Lateral Thoracic Approach)

DLIF {Direct Lateral Interbody Fusion) MOLLA (Mini-Open Lateral Lumbar Approach

ELTIF (Extreme Lateral Thoracic Interbody Fusion) MOTLIF (Mini-Open Transforaminal Lumbar Interbody Fusion)

ELLIF (Extreme Lateral Lumbar Intervody Fusion) MSNRS (Modular Structural Nucleous Replacement System)

ISILDe (InferSpinous Indirect Lumbar Decompression) PCMEL (Posterior Cervical Microendoscopic Laminoplasty)

LECIF (LumbarExtraCavitary Interbody Fusion) PCTSLF (Percutaneous Cervica Transfacel Screws with Limited

LIDSS (Lumbar Interlaminar Dynamic Stabilization System) Fluoroscopy)

LLIF (Lateral Lumbar Interbody Fusion) PDAAS (PostDiscectomy Annular Augmentation and Stabilization

LPFS (Laminectomy Preserving ParaSpinal Muscles) FPIPIPF {Percutaneous Interspinous Process Implanted in Prone Position)

MATIF (Microscopic Assisted Transpsoas Interbody Fusion) PLSAIF (Percutaneous LumboSacral Axial Interbody Fudion)

MELD (Micro-Endoscopic Lumbar Discectomy) SALICIS (StandAlone Lumbar interbody Cage with Integrated Screws)

MEPCF (Micro-Endoscopic Posterior Cervical Foraminotomy) MIALIF PP5FIS (Percutaneous Pedicle Screw Fixation for Isthmic Spondylolisthes

(Minimally Invasive Anterior Lumbar Interbody Fusion) TPALIF (TransPsoas Anterior Lumbar Interbody Fusion

MILIF (Minimally Invasive Interlaminar Lumbar Insfrumented Fusion) XLIF (eXtreme Lateral Interbody Fusion)
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vamgen k. 10 vp MI@NAGEMent of Lumbar Conditions
Tyl ames Jenkins, Mo 1N the Elite Athlete

o In elite athletes, most lumbar conditions can be managed

nonsurgically with excellent outcomes

0 Surgical treatment is a viable option for athletes in whom

nonsurgical treatment has failed
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Minimally Invasive Spine Surgery: WHEN?

1. It Is recommended only when a period of nonsurgical

treatment has NOT relieved the painful symptoms

2. ltis only considered if the exact source of LBP Is depictable

3. Correspondance between clinical and radiological findings
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Clinical assessment

1.

2.

3.

Fine et al - 2018

Patient history
Gait pattern evaluation
Spine physical examination

Hip & lower limbs evaluation

Sensory & motor examination (+EMG)

(spine-hip relationship)

A1y UNIVERSITA
'iu:..., g DEGLISTUDI DI BAR,| me—
& ALDO MORO




Functional & psychological assessment

1. Visual Analogue Scale (VAS) back & leg
2. Oswestry Disability Index (ODI)

3. Short Form-36 (SF-36)

4. Tegner Activity Scale (TAS)

5. Tampa Scale of Kinesiophobia (TSK)

Fine et al - 2018 A UNIVERSITA
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Radiological assessment

FULLSPINE X-RAY

e

o Spinal alignment & balance
0 Pelvic morphology

0 Pl morphologic parameter
(BUT spinopelvic fusion & laxity in >75y.0.)

o PI=SS + PT

0 LL=0.54PI + 27.6 (LeHuec-Hasegawa)
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Radiological assessment

LS SPINE AP/LL VIEWS OBLIQUE 30° VIEW FLEXION/EXTENSION FILMS
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Radiological assessment: MRI

Radiology SPINE Volu
D200, Lipy
Volume 166, Issue 1 |, 1988, Pages 193-199

Magnetic Resonance Classification of Lumbar

Degenerative disk disease: Assessment of changes in vertebral body marrow with MR Intervertebral Disc Degeneration

imaging (Article)
Modic, M.T., Steinberg, P.M., Reoss, ).S., Masaryk, T.]., Carter, |.R. Christian W. A. Pfirrmann, MD,* Alexander Metzdorf, MD,t Marco Zanetti, MD,*
) : Juerg Hodler, MD,* and Norbert Boos, MDt
Modic 1 Maodic 2 Medic 3

Grade Il
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LBP in athletes

Lumbar
Disk
Herniation
(LDH)

Degenerative LBP in
Disk Disease athletes

Spondylolysis

Scoliosis

Hsu et al - 2017 & UNIVERSITA
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Lumbar Disk Herniation (LDH)

o Indication: failure of 6-weeks of nonsurgical management

0 Treatment of choice: laminotomy with discectomy

0 Controversies: High-level evidence to support specific treatment

options for LDH in elite athletes is currently lacking

Burgmeier et al. — 2013; Hsu et al. — 2017 9 UNIVERSITA
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Lumbar Disk Herniation (LDH)

. SPINE Volume 41, Number 8, pp 713-718
m © 2016 Wolters Kluwer Health, Inc. All rights reserved

[
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LITERATURE REVIEW

Return to Play in Elite Athletes After
Lumbar Microdiscectomy

A Meta-analysis

Samuel C. Overley, MD," Steven ). McAnany, MD," Steve Andelman, MD," Diana C. Patterson, MD,"
Samuel K. Cho, MD," Sheeraz A. Qureshi, MBA, MD,* Wellington K. Hsu, MD,! and Andrew C. Hecht, MD*

Level of Evidence: Il

9 studies (538 patients) single-level microdiscectomy vs nonsurgical treatment
RTS 83.5%

Microdiscectomy VS nonoperative treatment: no difference in RTP rates

Microdiscectomy is a viable option for athletes wishing to RTP

Overley et al. — 2015 ~1*{‘t UNIVERSITA
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Discectomy: Return to Play (RTP)

Table 1
Recommendations for RTP after discectomy and microdiscectomy

Treatment Type of Sport RTP Recommendation Author, Year
Percutaneous discectomy  All sports 2-3 mo~° Eck & Riley,”® 2004

Microdiscectomy (adult) Golf 4-8 wk™' Abla etal,*’ 2011
Noncontact sports 6-8 wk*® Eck & Riley,”® 2004

Contact sports 4_6.mo-° Eck & Riley,*® 2004
Contact sports @ Huang etal,’’ 2016
Microdiscectomy (pediatric) All sports 812 wk?’ Cahill et al,2” 2010

Li et al. — 2012
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Degenerative Disk Disease (DDD)

Indications:

1. mechanical LBP correlated with positive findings on imaging
2. evidence of a single-level degenerative disk on imaging studies

3. continuous symptoms for at least 6 months

4. localized midline spinal tenderness that corresponds
to the radiographic level of disease

Burgmeier et al. — 2013; Hsu et al. — 2017 &1 UNIVERSITA
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Degenerative Disk Disease (DDD)

Standard treatment: lumbar fusion
(but symptomatic adjacent segment disease prevalence: 36% at 10y)

Alternative treatment: Total Disk Arthroplasty (NO significant advantages)

Evidence: there are few published series focusing on DDD treatment
In athletes

Burgmeier et al. — 2013; Hsu et al. — 2017 &1 UNIVERSITA
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Degenerative Disk Disease: RTP

Table 3
Summary of recommendations for RTP after treatment of DDD

Treatment
Lumbar fusion/lumbar TDR

RTP

Allow contact sports but no defined (Burnett &
Sonntag®®) timeframe

Lumbar TDR 3 months for noncontact sports (Siepe et al*')
¥hs for contact sports
Lumbar TDR 3 months for nonimpact training (Tumialan et al*?)
4-5 months for light impact and weight-training
6 months for unrestricted full military duty
Li et al. — 2012
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Spondylolysis
Indications:
o failure of a 6-month course of nonsurgical management

o with  persistent neurologic symptoms or progressive

spondylolisthesis

Surgical techniques:

0 direct pars repair (young patients with minimal spondylolisthesis, no neurologic symptoms, and
minimal degenerative changes)

0 Decompression with/without fusion

Burgmeier et al. — 2013; Hsu et al. — 2017 Ay UNIVERSITA
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Spondylolysis: surgical algorithm

No or minimal

Failed nonsurgical treatment

Spondylolysis

Spondylolisthesis?

Yes

Young patient with normal
sagittal alignment
Minimal disk degeneration
No significant instability
Positive bone scan

Failed nonsurgical treatment

No

Yes | Direct pars repair

>| Decompression and fusion

Algorithm depicting the surgical treatment of athletes with symptomatic spondylolysis.

Hsu et al. — 2017
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Spondylolysisis: RTP

Table 2

Summary of recommendations for RTP after treatment of spondylolysis and

spondylolisthesis with fusion

Type of Sport RTP
Abla et al?° Golf 6 mo
Rubery and Bradford?*® Non-contact 6 mo
Contact Ty
Collision Not recommended
Eck and Riley'® Non-contact Ty
Contact Not recommended
Burnett and Sonntag®® Contact Allowed but no defined time-frame
Radcliff et al*® All
Herman et al*° All 1 y

Li et al. — 2012
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Return to play

Sullivan et al — 2016

YESTERDAY

TODAY

TIME-BASED
PROGRESSION

CRITERIA-BASED
PROGRESSION
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Return to play

YESTERDAY

TIME-BASED
PROGRESSION

0 RTP i1s assessed on an individual basis, with consideration of the athlete, the

Injury, and the sport

0 Athletes should complete a rehabilitation program and demonstrate resolution

!

of symptoms before medical clearance

Sullivan et al — 2016

TODAY

CRITERIA-BASED
PROGRESSION
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Swimmer, © 50 y.0.: L2-L3 DDD

ODI= 45%
TAS= level 3
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Swimmer, € 50 vy.0.: L2-L3 XLIF
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Swimmer, © 50 y.0.
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Competitive beach tennis player, & 54 y.o.

ODI=51%
TAS= level 7
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Competitive beach tennis player, & 54 y.o

Fia. 4 Sanders hand scores. Reprinted with permission from Sanders et al.’® Staae 1 — all of the binary epiphysis of the hand are not
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Competitive tennis player, & 11 y.0. - Vertebral Body Tethering (VBT)

e " L4 g

28t Oct 2019

T UNIVERSITA

MRS H) DEGLISTUDI DI BAR|] e
o ALDO MORO



Vertebral Body Tethering:

o Titanium pedicle screws

o white polyethylene-terephthalate flexible
cord

0 When the cord is tightened, it compresses
the adjacent screws to help straighten the
spine

0 iImmediate improvement after surgery,
and continued improvement over time as
the spine grows

0 Ligament and disc "releases" (surgically cut)
may be utilized if curve flexibility is poor
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TAKE HOME MESSAGES:

0 Clinical, functional & radiological assessment is mandatory

0 Conservative management: 18t line treatment

0 Consider MISS if nonsurgical management fails

0 MISS is a viable option for athletes (experienced surgeonst!!!)

0 RTP following a criteria-based progression
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Managing low back pain and sciatica

MICE Pathways bring together everything MICE says on a topic in an interactive
flowchart. MICE Patheways are interactive end designed to be used online.

They are updated regularly as new MICE guidance is published. To view the latest
wersion of this MICE Pathway sse:

[=1
n
5

[

pathways.nice.org.uk/pathweys/|low-back-pain-and-sc

MICE Patwvay laat updated: 20 Ootober 2013

This document contains a single flowchart and uses numbering to link the baxes to the
ssgaciated recommendstions.

Lowar biack pain and sdiatica age 1 of 13

& MICE 09, Al righits meseresd. Sulbject io Molloe of righis.

MASS Diggnosis and Treatment of Low-Back Pain Guideline—Clinical Question Protocol

Morth American Spine Society
Diagnosis and Treatment of Low-Back Pain Evidence-Based Guideline
2016-Currently Under Development
Guideline Inclusion /Exclusion Criteria
Clinical Question List

Definition

Low-back pain is defined as pain of musculoskeletal origin extending from the lowest rib to the ghieal
fold that may at times extend as somatic referred pain into the thizh (above the knee).*

"Se next page for terniralony

Inclusion Criteria

1. Adult patients aged 18 and older

2. Patients with low back pain limited to somatic referred pain/non-radicular pain limited to above the
knee only

1. Patients less than 18 years of age
2. Low back pain due to:
tumaor
infection
Metabolic disease
Iinflamratory arthritis
e Fracture
Patients with a diagnosed deformity, including spondylolisthesis, spondylolysis and scoliosis
Pain experienced below the knee
Extra-spinal conditions (ie, visceral, vascular, GU)
Patients whao have undergone prior lumbar surgeny
Presence of neurclogical deficit
Back pain that is associated with widespread multi-site pain (=2 sites)
Pregnancy

an op

N U

Literature Search Parameters

1. Databases Searched: PubMed/Medling, EMBASE, Cochrane Library

2. Date Range: all literature to current date

3. Swudy Designs: Randomized Controlled Trials, Clinical Trials, Prospective/Retrospective Cohort and
Comparative Studies, Observational Studies, Case-Control, Case-5Series.

4. Humans

5. English only studies
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Fonte: ministero della Salute

CORRIERE DELLA SERA
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Business del mal di schiena: troppi
interventi inutili. Solo la Lombardia dice

ROON

di Milena Gabanelli
12 Novembre 2019

basta

di Milena Gabanelli e Simona Ravizza

Numero diinterventi 2009-2016

() Pubblici [ Privati

TOTALE

12.619

+4,2%

+8,7%

TOTALE
16.289 28.908

+107%

TOTALE
33.460

+21,2%

Lombardia Nelle regioni
Totale ——— 7.363 g
. Interventi privati 2018

) interventi pubblici 2018

P.A.di
Bolzano
Emilia 457 Friuli
Romagna 6 \Veneto Venezia
4.075 2216 Giulia
Valle 376
d'Aosta 93
180 piemonte 283
15 2568
65
Toscana
3.642
Liguria
628
& Marche
757
Umbria
398
. Abruzzo
Lazio
3145
Sardegna
1.215

TOTALE ITALIA

33.460

19.741

privati

13.719

pubblici

’ Puglia
1.563
Campania .
1423 Basllicata
116
@)
=116~
Calabria

ﬂ

2.010

Fonte: ministera della Salute
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