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O V E R V I E W

Six major lower back pain diagnoses

Major goals for lumbar spine surgery

Most common reasons for lumbar spine surgery

Disc herniation

Degenerative instability

Spinal stenosis

FractureFracture

Disc with nerve root 
compression

Facet joint

Sacroiliac joint

Spinal stenosis

Spondylolisthesis

Intervertebral discIntervertebral disc

W H A T  D I A G N O S E S  A R E  P O S S I B L E ?

Peripheral nerve

Myofascial pain

Central sensitisation
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Unwise in patient exhibiting signs of 

CS, chronic pain or limbic overlay –

“You canʼt cut out a patientʼs pain, 

only alter the anatomy and hope it 

doesnʼt hurt anymore” 

Surgery is decompressive in nature 

– most surgery is to prevent loss of 

function rather than to address pain 

per se

1. Progressive neurological insult

2. Instability

M A J O R  G O A L S  O F  L U M B A R  S U R G E R Y

Spondylolisthesis and 

instability

Disc herniation causing 

neural compression

M A J O R  R E A S O N S  F O R  L U M B A R  S U R G E R Y

Lumbar spinal stenosis

D I S C  L E S I O N S  W I T H
N E U R A L  C O M P R E S S I O N
D I S C  L E S I O N S  W I T H
N E U R A L  C O M P R E S S I O N
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John is a 35-year-old executive. He’s been suffering from left-sided lower back

pain, which radiates into the posterior thigh, calf and lateral foot. John has been

troubled by recurrent back pain since his early twenties. However, he

developed left-sided leg pain for the first time 4 weeks ago, which has

progressively worsened to the point where he is now struggling to work. He has

also had increasing difficulty in sleeping. John has been using anti-

inflammatories on a daily basis to control his pain enough to continue working.

Without analgesics his leg pain is 9/10 on a VAS. John has obvious difficultly

arising from the reception chair and is antalgic to the right. Flexion of the

lumbar spine sharply aggravates his leg pain, with a finger-to-floor distance of

30 cm. Lumbar extension is also reduced in range, but otherwise more

tolerable. Motor power is intact, with the exception of mild weakness of left

great toe extension. Reflexes are 2+ and symmetrical. Both slump and SLR

aggravate John’s left leg pain, while right SLR also provokes left leg pain. The

left sacroiliac joint is tender and stiff on springing. There is no superficial

tenderness over the spinous processes, although the L4-5 joint segment is

painfully limited when challenged.
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D I S C  H E R N I A T I O N

Some MRI essentials

Contained versus un-contained

Grading neural compression

Prognosis - features predictive of resorption

• Size

• Migration

• Composition

• Modic changes
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DISC

SEQUESTRATIONFOCAL

HERNIATION WITH

NEURAL

COMPRESSION

CHEMICAL

RADICULITIS
BROAD-BASED

BULGING

POSSIBLE

‘LEAKY DISC’

ANNULAR FISSURE

- RADIAL AND

CONCENTRICINTERNAL DISC

DISRUPTION
CHANGES TO

INNER DISC

HOMOEOSTASIS

S P E C T R U M  O F  D I S C  P A T H O L O G Y

T1 is a ‘fat scan’ T2 is a ‘water scan’
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A - alignment

B - bones

C - canals and contents

S - soft tissue

Blue = Central region

Pink = Paracentral region or lateral 
recess

Green = Intraforaminal zone

Yellow = Extraforaminal zone
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The defect heals with 

granulation tissue, but this 

remains a point of 

vulnerability

R A D I A L  F I S S U R E

Small radial fissures are 

the most common defect. 

A nuclear cleft forms that 

extends outwards

Most common at L5, then 

L4. Large radial fissures 

become symptomatic when 

they reach the outer 1/3

A concentric fissure involves 

separation of the annular layers. 

Delamination often occurs with 

twisting of the trunk

Found more often in young 

people than radial fissures. A 

radial lesion may join a 

concentric fissure to form a high 

intensity zone

C O N C E N T R I C  F I S S U R E
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P R O G R E S S I O N  O F  D I S C  F A I L U R E

P R O G R E S S I O N  O F  D I S C  F A I L U R E

P R O G R E S S I O N  O F  D I S C  F A I L U R E
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P R O G R E S S I O N  O F  D I S C  F A I L U R E

P R O G R E S S I O N  O F  D I S C  F A I L U R E

P R O G R E S S I O N  O F  D I S C  F A I L U R E
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P R O G R E S S I O N  O F  D I S C  F A I L U R E

Uncontained

P R O G R E S S I O N  O F  D I S C  F A I L U R E

Uncontained

Normal Disc Annular fissure Herniated disc
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Normal Disc Disc Bulge
>50% of the disc circumference
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T H E  ‘ L E A K Y  D I S C ’

Granulation tissueGranulation tissue

M O D I C  C H A N G E S
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DEMYELINATION AND

CHRONIC NEUROPATHIC

PAIN

DIFFERENT GRADES OF

PHYSICAL COMPRESSION

ISCHAEMIC INSULT

DUE TO SWELLING

AND VENOUS

ENGORGEMENT CAUSING

MICROCIRCULATORY

STASIS

EARLY CHEMICAL

IRRITATION DUE

TO INFLAMMATORY

CYTOKINES

S P E C T R U M  O F  N E R V E  R O O T  I N S U L T

Increased pain on 
cough, sneeze or 

straining

T H E  V A L U E  O F  T H E  H I S T O R Y

Dermatomal pain
distribution

Paroxysmal pain

Predominant leg 
pain (more than 

back pain)

Few physical signs result in 

alteration of a diagnosis made 

from the history

T H E  V A L U E  O F  T H E  E X A M I N A T I O N

The straight-leg raise test does 

have value in screening out 

nerve root involvement

The SLR is not a predictor of 

root compression – rather it 

indicates root tension or irritation
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Finger-to-floor distance is a predictor 

of nerve root compression – reverses 

lordosis and may accentuate the 

mechanical effects of disc herniation 

upon nerve root

T H E  V A L U E  O F  T H E  E X A M I N A T I O N

Centralisation is thought to 

be a positive prognostic 

indicator

The presence of any motor 

weakness is clinically 

relevant

G R A D I N G  N E R V E  R O O T  C O M P R E S S I O N

From Pfirrmann, C. W. A., Dora, C., Schmid, M. R., Zanetti, M., Hodler, J., & Boos, N. (2004)

T H E  V A L U E  O F  I M A G I N G

Nerve root

NORMALNORMAL
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T H E  V A L U E  O F  I M A G I N G

Nerve root

Periradicular fat

GRADE IGRADE I

T H E  V A L U E  O F  I M A G I N G

Nerve root

(displaced)

GRADE IIGRADE II

T H E  V A L U E  O F  I M A G I N G

Fat planes
obliterated

GRADE IIIGRADE III
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T H E  V A L U E  O F  I M A G I N G

Nerve root
distorted

GRADE IVGRADE IV

PROGNOSIS
A key feature linked to 

recovery is the tendency 

or ability of the nuclear 

mass to be resorbed
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88% of the 42 patients showed >50% reduction of the hernia 

on MRI 3–12 months after onset, and the morphologic changes 

of the herniated mass were well correlated with the clinical 

outcome. 

Size of herniationSize of herniation

Vertical migration

Composition

Presence of Modic changes

PROGNOSIS

A key feature linked to recovery 

is the tendency or ability of the 

nuclear mass to be resorbed

S I Z E  O F  H E R N I A T I O N

Larger disc protrusions often 

have a high fluid component and 

do better because the swelling 

can reduce quite quickly

Even small protrusions will 

produce chronic pain if they 

contain more fibrotic granulation 

tissue or calcified disc tissue

But successful surgery often 

requires early intervention - to 

avoid sustained chemical and 

physical insult on the nerve 

roots (causing demyelination 

and intraneural fibrosis)
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“Although massive herniations are rarely left alone for well-

understood reasons, this small cohort of patients reveals a 

more benign side to this pathology which may not always 

deserve its fearsome reputation.”
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Greater vertical migration of the 

herniated nucleus either above or 

below the adjacent vertebral body 

(Komori classification) is associated 

with a higher resorption rate

V E R T I C A L  M I G R A T I O N

A patient age of between 41 - 50 

years is also associated with a 

higher resorption rate

If the herniated material migrated at 

least 67% above or below the 

adjacent vertebra then it was more 

likely to resolve faster

While most commentaries focus upon 

the migration of nuclear material 

(containing the hydrophilic protoeglycan

aggrecans), hernia also contain other 

less pliable materials

C O M P O S I T I O N

A study by Rajasekaran and 

colleagues in the journal SPINE 

investigated two very different 

mechanisms of disc failure
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The line diagram depicts the three situations of normality (A), failure through the 

annulus fibrosus (B), and failure through avulsion of the endplate junction (C). 

From Rajasekaran et al

Type I herniation occurred due to failure of 

the endplate junction - typically contains 

both cartilage and bone from the endplate -

far less likely to spontaneously resorb than 

the water-rich nucleus

Type I herniation occurred due to failure of 

the endplate junction - typically contains 

both cartilage and bone from the endplate -

far less likely to spontaneously resorb than 

the water-rich nucleus

Type II herniation described the more 

classically understood failure of the annulus 

fibrosus – more likely water rich nucleus 

with greater resorptive capacity
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P R E S E N C E  O F  M O D I C  C H A N G E S
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“Herniated tissue from patients with MCs contained relatively more hyaline 

cartilage endplate and relatively less nucleus pulposus. Conservative treatment 

was less successful in patients showing MCs, possibly because their cartilage-

rich herniations showed less vascular invasion and consequently less 

resorption. Displaced hyaline cartilage can come only from the vertebral 

endplate and is presumably stripped from it by herniating annulus, sometimes 

with underlying bone attached. If this happens, it will greatly increase the 

permeability of the endplate and allow greater migration of biological agents 

from the disc to the vertebral body, and vice versa, stimulating the development 

of MCs.”

“In this way, MCs may act as a “marker” for a cartilaginous disc herniation that 

resorbs poorly. Mechanical stripping of the cartilage endplate may explain how 

bacterial infections frequently enter the nucleus of a herniated disc with MCs, 

causing severe back pain that can be relieved by antibiotics. It may also explain 

the bony endplate “erosions” that are common in the lower lumbar spine and 

which are associated with disc degeneration and pain.”

MANAGEMENT

Is there a better 
NSAID option?

Predictors of a 
good response?

Candidate
for a steroid
injection?

Is John
a surgical 

candidate?

Anticonvulsant
medication?
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D E G E N E R A T I V E  
I N S T A B I L I T Y
D E G E N E R A T I V E  
I N S T A B I L I T Y

Susanne is 62 years old and presents for assessment of recurrent lower

back pain that extends into the right buttock and posterior thigh. Her

symptoms began three years ago. She was getting her golf buggy out of

the car when she suffered a sudden onset of severe lower back pain and

weakness of the right foot. Susanne was adamant that she wanted to

avoid surgery and her pain did gradually come under control with

intensive conservative treatment. Her dorsiflexion weakness resolved

and she managed quite well up until one year ago. Around that time she

began to suffer lower back pain again and she described a sense of

"electrical pain" spreading across her lower back and into her right

posterior thigh. She found relief through procedures such as bringing the

knees to the chest. Standing and walking aggravate her symptoms.

SYNOVIAL CYST
FORMATION

FACETJOINT

REMODELLING

AND DEGENERATIVE

SPONDYLOLISTHESISINSTABILITY WITH

INCREASED FACET

FLUID, JOINT

HYPERTROPHY

AND SYNOVITIS

DEGENERATIVE

OA INCREASES

OVER AGE 50
DISC DEFLATION

SHIFTS LOAD

TO THE FACET

JOINTS
REDUCED

PROPRIOCEPTION

LEADS TO

SYNOVITIS/

CAPSULITISMENISCOID

EXTRAPMENT

S P E C T R U M  O F  F A C E T  J O I N T  P A T H O L O G Y
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D E V E L O P M E N T  O F  S E G M E N T A L  I N S T A B I L I T Y

Disc degenerative change - bulgingDisc degenerative change - bulging

Facet joint OA and remodelling

Anterolisthesis (degenerative spondylo)

Multifidus atrophy

Ligamentum flavum hypertrophy

Synovial cyst formation

Heading towards potential spinal stenosis

Synovial cyst

Foraminal stenosis -
dynamic lateral 

entrapment due to 
instability

C A N  F A C E T  J O I N T S  C A U S E  R A D I C U L A R  S I G N S ?

Synovitis

S E G M E N T A L  I N S T A B I L I T Y

Transient neural deficits 

rather than progressive or 

constant deficits
Neural effects typically 

occur during transitioning 

movements – arising from 

chair, rolling over in bed

Fact that patient can remain 

comfortable while sitting can 

be falsely reassuring
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“In this study, we apply an established radiographic criterion to the 

assessment of the sensitivity of MRI in the diagnosis of L4–L5 LDS. 

In our cohort, lateral radiographs had a sensitivity of 98% and MRI 

had a sensitivity of 78% for LDS as defined by flexion-extension 

radiographs. We also found that facet effusions on axial MRI can 

predict mobile LDS, particularly if they are greater than 2.5 mm. 

Thus, when there is clinical suspicion, providers should be 

encouraged to obtain lateral standing radiographs and MRI to 

diagnose LDS.”

F E A T U R E S  O F  S E G M E N T A L  I N S T A B I L I T Y

Often lack of neural 

compression on supine MRI Dynamic spinal stenosis may 

only be visible when MRI is 

performed in upright position

Supine MRI usually sufficient to 

demonstrate moderate-sized 

disc herniation and clear-cut 

nerve root compression

There are circumstances in 

which supine protocol will 

fail to detect functional and 

relevant neural insult (occult 

nerve root irritation)
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T H E  ‘ S M O K I N G  G U N ’  O F  S E G M E N T A L  I N S T A B I L I T Y

Synovial cyst formation

Vertebral body 
anterolisthesis
Vertebral body 
anterolisthesis

Broad-based
disc bulging

Facet joint
enlargement

Ligamentum flavum
hypertrophy

Possible Modic changes

Measurable increase in facet 
joint fluid

Snoddy et al noted that instability is often accompanied by a 

measurable increase in fluid within the facet joints.  
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Individual with disc herniation and 

nerve compression (but no 

instability) often requires a 

microdiscectomy or laminectomy 

but fusion usually not necessary

Manipulation has a role to play 

in boosting segmental control, 

but sometime anatomical 

realities are too serious

Surgery is usually not first choice 

for someone with primary 

complaint of pain – but segmental 

instability is unique

Age of patient – if young, it may 

be unlikely that they can avoid 

surgical stabilisation indefinitely

Patient with segmental instability 

will almost certainly need surgical 

fusion

Segebarth et al described the 

importance of upright imaging 

when evaluating lumbar 

degenerative diseases

T O  F U S E  O R  N O T  T O  F U S E
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Sagittal translation of 4 mm or greater, 

or 8% or greater, between flexion and 

extension positions is considered a 

radiological sign of pathological 

instability

Signs of progressive neural 

insult and pathological instability 

are considered indications for 

operative management

Routine standing lateral radiographs should be standard practice to 

identify DS, as nearly 1/3 of cases will be missed on supine MRI. 

Failing to detect the segmental instability could result in 

decompression alone, when decompression and fusion has been 

shown to yield better results.



22/10/2019

32

S P I N A L  S T E N O S I SS P I N A L  S T E N O S I S

Michael is a 70-year-old retired company executive who presents for assessment of 

bilateral posterior thigh pain that has been troubling him for approximately one year.  

He also describes aching pain in the right anterior thigh at times, which usually comes 

on when he starts to walk after first rising in the morning, or getting up from sitting.

Michael denies any constant neurological symptoms, such as numbness or perceived 

weakness. Every two months or so Michael suffers an episode of more severe pain, 

which extends into the right lateral foot, along with diffuse numb sensations.  Michaelʼs 

symptoms are aggravated by walking and extended periods of standing. He finds relief 

through sitting.  Michael is de-conditioned and has not exercised for years. On 

assessment, the motor power in his legs is intact, although his Achilles reflexes are 

faint (particularly on the right side). The dorsalis pedis pulses are palpable and 

synchronous, while there is no evidence of trophic change in the feet.  Over the past 

few months Michael has suffered intermittent cramping in his calves during the night 

that wakes him from sleep. Interestingly, Michael normally cannot tolerate walking 

around the supermarket, even for short periods, although he has discovered that he 

feels much better while wheeling a shopping trolley.
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L4-5 disc

L3-4 disc

L3 vertebra
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L2 vertebra

PROGRESSIVE

NEUROLOGICAL

IMPAIRMENT

REDUCED CAPACITY

FOR WALKING DUE TO

NEURAL ISCHAEMIA

‘ANGINA OF THE BACK’

INTOLERANCE FOR LUMBAR

EXTENSION POSITIONS -

WALKING, STANDING

EPISODIC BACK PAIN

S P E C T R U M  O F  S P I N A L  S T E N O S I S

LSS is a clinical syndrome of pain in 

the buttock or lower extremity (with or 

without low back pain), and 

corresponding imaging findings of 

narrowed spaces around neural and 

vascular elements in the lumbar spine The narrowing factors could be 

intervertebral disc herniation, 

hypertrophy of ligamentum flavum, 

hypertrophy of facet joint, 

spondylolisthesis, osteophyte and 

ectopic fat tissue
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N S  T O  T H E  C O N T E N T S  A R E  M O R E  I M P O R T A N T  T H A N  T H E

N E U R O G E N I C  I N T E R M I T T E N T  C L A U D I C A T I O N

Ischaemia of the
lumbar nerve roots

Vascular claudication 
is ischaemia of the

working tissues

M A J O R  F A C T O R S  I N  L U M B A R  S P I N A L  S T E N O S I S

Congenital factors Acquired factors 

Venous engorgement Arterial insufficiency

Biomechanical factors Inflammatory cascade
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T H E  V A L U E  O F  T H E  H I S T O R Y

COOK RULE

AT LEAST 3 OUT OF 5

OF THE FOLLOWING

FROM HISTORY

Age > 48 years

Bilateral 
symptoms

Leg pain >
back pain

Pain during
walking/standing

Pain relief
upon sitting

Patient report of relief by 
forward bending

Improved walking 
tolerance with the spine 

in flexion

Any leg cramps?

T H E  V A L U E  O F  T H E  E X A M I N A T I O N

Heavier weighting is on history 

features in terms of diagnosing 

lumbar spinal stenosis

Examination focussed on 

assessing neurological 

integrity – power, reflexes and 

sensation

On plain X-rays, calcification of 

abdominal aorta may provide 

clues of vascular insufficiency

On MRI look for ʻnapkin ringʼ 

effect on sagittal sequences

Nerve root sedimentation sign
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“A positive sedimentation sign exclusively and reliably occurs in patients with 

symptomatic lumbar spinal stenosis, suggesting its usefulness in clinical 

practice.” 
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N E R V E  R O O T  S E D I M E N T A T I O N  S I G N

“Clinicians in the fields of chiropractic and physical therapy had empirically 

noted that stenosis patients who describe their leg symptoms as “heaviness,” 

“numbness,” or “weakness” may be less responsive to nonsurgical treatment 

approaches compared to those who describe their leg symptoms simply as 

“pain.” The results of this analysis support this empirical observation; we found 

that patients who stopped the treadmill test due to a report of leg “pain” had 

better outcomes than those who used other descriptive terms such as 

numbness or heaviness. The neurophysiological mechanisms underlying this 

association with the qualitative descriptions of leg pain that impairs walking 

tolerance are unknown.”
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“Stationary cycling (forward leaning) was strongly recommended as part of the 

daily home exercise routine. A written schedule was provided outlining the type, 

frequency, and intensity of the exercises to be performed. Typically, the 

recommended cycling duration was 5 minutes at week 1, increasing by 5 

minutes each week to a maximum of 30 minutes.”

THANK YOU
www.cdi.edu.au


