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Figure 1. A. Contained disc protrusion. B, Noncon-
tained subligamentous disc extrusion. C, Noncontained
transligamentous disc extrusion. D, Noncontained disc
sequestration.
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Reliabilty of MRI 1n disc
herniation

 Inter reader reliability

* Disc morphology good (kappa 0.81), thecal
compression moderate (kappa 0.54), nerve
root impingment moderate (kappa 0.47)

— Lurie JD et al. Spine 2008;33:991-998



MRI interpretation 1n herniated
disc
Radiologist vs Clinician interpretation

Level of herniation 93.4 % - 3.3 disagreement

3.3 % radiologist did not confirm clinician finding
of HD

Morphology 42.2 % (kappa 0.24)

Axial location (kappa 0.81), Disagreement left/right
3.3 %

— Lurie JD Spine 2009;34:701-705



Always a pathology?

* Asymptomatic subjects (Boden et al 1990)

— Discal protrusion
e >39ans:35%
e > 60 ans: 99 %

— Herniated Disc 10 — 20 % (Jensen et al. 1994)







Mainly a psychiatrist !!
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Scoliosis VS Trunk list




Dermatomal distribution by each nerve root level



TIBIALIS
? ANTERIOR

=4

REFLEX

SENSATION | 1

NERVE ROOT
60)\%14NOLYINIE




LS

NERVE ROOT
60)\%14NOLYINIE

EXTENSOR
HALLUCIS
LONGUS

REFLEX
NO REFLEX

SENSATION




S 1 PERONEUS

LONGUS AND
BREVIS

NERVE ROOT
60)\%14NOLYINIE




ACCURACY OF PHYSICAL
EXAMINATION IN HERNIATED DISC

Examination Sensitivity Specificity
Ispilateral SLR 080  0.40
Crossed SLR 0.25 0.90
Ankle dorsifl. weakness 0.35 0.70

Great toe ext. weakness 0.50 0.70

I \lCombined (or) specificity
Impaired ankle reflex 0.50 0.60 j =0.90

Sensory loss 0.50 0.50

Ankle plantar flex. weakness 0.06 0.95

Quadriceps weakness 0.01 0.99

From : Deyo et al. JAMA 268: 760-5, 1992



Treatments

* Conservative
— Rest, physio, NSAIDs
— Epidurals
* Chymonucleolysis : coming back in US
'
— Chymopapaine
e Surgery
— Discectomy
— Microdiscetomy
— Percutaneous (laser, transforaminale...)



Treatments

90 % 1mprovement with conservative treatment
1 recurrence = 50 % of later recurrences

2 reccurences = almost 100 % of later recurrences
— McCullogh Spine 1996;18:1662-71

Better and faster early improvement with surgery
but no differences at 10 years.



The origin of knowledge on HNP
WIJ. Dandy, WIJ. Mixter and J. Barr

Dandy WI: Loose Cartilage from Intervertebral Disc
Simulating Tumor of the Spinal Cord, Arch Surg,
19:660-672, 1929

Mixter W, Barr J. Rupture of the intervertebral disc with
involvement of the spinal cord. N Engl J Med. 1934;211:210-4.



Spengler, 1991 Sicard, 1959









Micro
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Same principle than standard but smaller approach
because of microscope use
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Tubular approach

METRx (Medtronic)
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Tubular approach

‘MIETRx (Medtronic)




[aser

*Y ttrium-aluminium-garner (YAG): introduction mid 80’s, limited
cavitation by short bursts, pressure decrease principle
*Potassium-titanyl-phosphate (KTP) :green laser, uses fiber-optic, side
firing probes,

*Homium:yttrium-aluminium-garnet (Ho: YAG):mid infrared laser
absorbed by water, fiber-optic, heat production minimized

«Carbon dioxyde: efficient but no waveguide




Transtoraminal




Chemonucleolysis

Risk of nerve root damage and anaphylactic reaction



IDET




IDET
Intra Discal Electrothermic Therapy

Beatmg tho Back Ache

Newsweek




Automated Percutaneous Discetomy
APD




Ozone nucleolysis

DARADIA : nes







Indications for Surgery
Absolute

* Cauda equina syndrome with bladder and/or
bowel paralysis

* Important motor deficit (progressive or not):
indication for surgery, even if motor deficit

not progressive. (Weber (1993): patients with an
important, but non progressive, motor strength deficit

eventually recover). However, this 1s usually at
the cost of excruciating pain and anxiety
which 1shard to justify



RED FLAGS

* Possible cauda equina syndrome

History
— Saddle anesthesia

— Bladder dysfunction (retention, incontinence...)

— Severe or progressive neurological deficit in lower
extremities

Examination
— Anal sphincter laxity
— Perianal/perineal sensory deficit

— Major motor weakness, foot drop, quadriceps
weakness plantar flexors weakness




Indications for Surgery
Relative

» Lack of significant progress with
conservative treatment (4 to 8 weeks)

* Patient’s difficulty to cope with pain or
prolonged 1nactivity

e Recurrent condition



Indications for Surgery

* Always trial of conservative treatment
except red flags

* Clinical presentaion strictly correlated to
imaging

» Severe pain or neurological deficit
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Does Size Matter ?
Surgical results of microdiscectomy techniques



Results of standard discectomy

Immediate better results with surgery but no diffrence at 6 months.
After 7 years more sciataica in conservative treatment.

— Hakelius A. Acta Orthop Scand 1970 129(suppl) :1-76

Better improverment at 1 year but no diffrences at 1 and 4 years. 9
% sciatic pain in both groups.
— Weber H. Spine 1983 8:131-140
If severe paion and confirmed HD beeter pain relief and function.
— Hoffman RM et al. J Gen Int Med 193 8: 487-496
Better clinical result at one year with surgery. No difference in
employment .
— Atlas SJ et al. 1996 Spine 21: 755-78S



Worker’s compensation and
litigation
* Results worst
— Herron LD et al. Clin Orthop Related Res 1996 325:
148-155
* No added benefit of surgical treatment vs
conservative after 2y

— Atlas SJ et al. Spine 2010,35:89-97



Less muscle damage ?

Does minimally invasive lumbar disc surgery result in less muscle inj

Conventional surgery ? A randomize controlled trial.

Marts MP et al. Eur Spine J 2010, June 16, Ahead of print
No difference CPK and MRI of multifidus



Evidence

Discectomy

» Standard vs Micro
— No difference for bleeding, hospotal length, complications
ou scar tissue . Micro longer.
o Tullberg et al. Spine 1993,18:24-27
* Lagarrigue et al. Neurochirurgie 1994,40:116-20
o Henrikson et al. Br J Neurosurg 1996;10:289-293

» Standard vs Microendoscopic

— No difference
 Huang TJ et al. J Orthop Res 2005,23:406-11



Evidence

Discectomy

* Automatic percutaneous vs Chymo

— APD results inferior
* Revel et al. Spine 1993;18:1-7
* Krugluger et al. Int Orthop 2000,81:167-9

* Automatic percutaneous vs Micro

— APD results inferior
o Chatterjee et al. Spine 1995;20: 734-8
o Haines et al. J Clin Neurosc 2009;9:411-7

e Transforaminale
_99999999999999999



Evidence

Discectomy

* Percutaneous Endoscopic vs Micro

— Same results
 Mayer HH & Brock M. J Neurosurg 1993,;78: 216-25

* Laser vs Chymo

— Laser results inferior
 Steffen et al. Orthop Trans 1996;20:388

e Laser vs Epidural

— Same results
e Livesey et al. J Bone Joint Surg 2000,;82:74



Recent Evidence
Discectomy

* Micro vs Standard: Spine Tango Registry

— No difference
e Porchet I et al. Eur Spine J 2009;18:5360-5S366

e Micro vs Tubular

— No difference
e Franke J et al. Eur Spine J 2009, 18:992-1000

e Micro vs Tubular
— No difference on Roland Morris

— Inferior results on patient self rerporting
e Arts MP et al. JAMA 2009 ;302:149-158



Evidence
Discectomy

Cochrane report
— No difference micro vc¢ classical

— No evidence for any other minimally invasive technique

* Gibson Jn & Waddell G. Cochrane Database Syst Rev
2007,18:CD001350



IDET

* No better than a sham procedure
— Freeman BG et al. Spine 2005, 30:2369-77



Spine Outcome Research Trial
SPORT

» Better results for surgery after 4 years
(ODI, SF36) but work status.

— Weinstein JN et al. Spine 2008,33:2789-2790

» Cost effective over 65 (cost per QALY 34 k
$ similar to tratment of high blood pressure)

* Less cost effective in general poulation
(cost per QALY 69.5k $)

— Tosteson AN et al. Spine 2008;33:2108-2115



Spine Outcome Research Trial
SPORT - 8Y results

e Greater improvement then non surgical group

 Little to no degradation in outcome between 4 and
3 years

* Big crossover 49% non-op crossed to surgery

Randomized - Oswestry
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Patient’s preferences and expectation
for care

* 67 % prefered surgery 28% conservative

* Surgery preference: younger, low level of
education, high level of unemployment and/or
disability. Higher pain, worse mental
functioning, more back pain.

» Patient’s expectation for benefit for non
operative care was the most powerful single
predictor of preference.

— Lurie JD et al. Spine 2008;33:2663-2668



Recurrence

1Y 6%
2Y 8%
3Y 9%

4Y 10 %
— Weinstein JN et al. Spine 2008,33.:1289-2800



The Belgian Experience

Herniated Disc
Donceel & Du Bois. Eur Spine J, 1998

3956 records (1992,1993,1994) from the largest belgian
sickness fund (covers over 45 % of population).

All patients working or on compensated unemployment

Individual follow-up of 18 month to 3 years

The fund pays for health care costs as well as for salary
replacement after the first month



The Belgian Experience

Herniated Disc
Donceel & Du Bois. Eur Spine J, 1998

* Period of work incapacity and return to
work decided by medical adviser of
sickness fund (6 first month with regard to
the patient ’s actual or last job, after 6
month extended to all occupations the
patient may have access to according to his
or her career and education



The Belgian Experience

Herniated Disc
Donceel & Du Bois. Eur Spine J, 1998

Age * Type of surgery
Gender — Surgical discectomy
Preoperative duration of sicklisting _ Percutaneous discectomy
Prof]egslsmn " — Discectomy + fusion
- uecolat « Duration of hospital stay
— White collar ~ Fhospital
. e of hospita
— Self employed yP _ .p
. : — University
Daily compensation , ,
— Non University
— <25 euros . R
_ =95 e * Surgical discipline
Compensable accident — Orthopedic surgeon
— Worker ’s comp — Neurosurgeon

— Other (automobile etc...) — General surgeon
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The Belgian Experience

Herniated Disc
Donceel & Du Bois. Eur Spine J, 1998
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The Belgian Experience

Herniated Disc
Donceel & Du Bois. Eur Spine J, 1998

Preoperative sicklisting

* > 1 month (O.R. 2.6 p<0.001)

e > 6 months (O.R. 30.0 p<0.001)
Discectomy + fusion (O.R. 2.8 p<0.001)
Age

. >30 (O.R. 2.0 p<0.001) /> 40 (O.R. 2.8 p<0.001) /> 50 (O.R. 8.0
p<0.001)

Blue collar worker (O.R. 1.5 p<0.001)

General surgeon (O.R. 2.3 p<0.001)

Daily compensation < 35 euros (O.R. 1.6 p<0.001)
Unemployement (O.R. 1.9 , p<0.001)



Complications

Tendancy to underestimate complications
Review on 79.500 patients (all spine surgeries)
Complications thoracolumbar 18%

Propective studies 20%, retrospective 16% !!!
— Nasser BS et al. J Neurosurg Spine 2010;13:144-157












