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/Why IS It Important?

Low back pain (LBP) is the most common musculoskeletal
condition affecting the adult population

Chronic LBP (CLBP) - chronic pain syndrome in the lower
back, lasting for at least 12 weeks (pain that lasts beyond the
expected period of healing i IMPORTANT DEFINITION)

Prevalence of up to 84%
60-90% life time incidence

5% annual incidence
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Why is it Important?
Peak |1 n 4004065
12-26% In children and adolescents

CLBP represents the leading cause of disability
worldwide and is a major welfare and economic problem

1525 % of WwWor kmanos complatian

30-40% of workmanos compensat



/Epidemiology

Prevalence of acute and CLBP in adults - doubled in last decade
Continues to increase dramatically in aging population

Affects both men and women - all ethnic groups

Significant impact on functional capacity

High economic burden (health care + decreased productivity)
Cost in US upwards of 100 billion per year

Costs expected to rise even more in the next few years.
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- The Natural History of Back Pain

By 6 weeks 1 65% of patients have recovered

By 12 weeks i 85% of patients are improved

After 12 weeks i Recovery is less likely

After 26 weeks T Fewer than half ever return to work

After 104 weeks 1 Likelihood of returning to work is
virtually nil
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Diagnosis: Low Back Pain ?

A physiologic cause of back pain can not be
definitively determined in 85% of patients



~ Anatomy

Vertebral foramen

- Vertebra
Body, anteriorly -Superior articular
Supports weight process

Spinous process
Lamina

Transverse process

Vertebral arch
Posteriorly

Formed by two pedicles and
two laminae

Protects neural structures

Transverse process

Pedicle

Superior articular
process

Spinous process

Inferior vertebral

notch : :
Inferior articular process



. Articulation of inferior and

Facet Joints

superior processes of subsequent
vertebrae

Orientation: sagittal plane, allows
flexion + extension - limits rotation

Helps prevent anterior movement
of superior on inferior vertebra

~

- Articular surfaces: made up of
non-innervated articular cartilage

Capsule and synovial membrane
are innervated with pain receptors
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Ligaments

Anterior longitudinal ligament
Posterior longitudinal ligament
Interspinous ligament
Supraspinous ligament
Ligamentum flavum

- Anterior longit. ligament

- Posterior longit. ligament
D Ligamentum flavum

3 %’ﬁlfﬁff}\ [ interspinal ligament

Yoyt 43

D Supraspinous ligament
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" Intervertebral Disc

Most common site of back pain
Normally comprises ~ 25% of length of spine

Consists of a central nucleus pulposus
Reticulated and collagenous substance
Composed of ~ 88% water

Annulus fibrosus

Consists of concentric lamellae of fibrocartilage fibers
arranged obliquely

With each layer, they are arranged in opposite directions



Muscles

Psoas Major/minor
Quadratus lumborum
Intertransversalis
Interspinals
Multifidus
Longissimus thoracis
lliocostalis lumborum
Erector spinae
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Low Back Pain

Multiple anatomic sources

No standard methods for categorizing, diagnosing, or
treating pain syndromes

Treatment protocols varied

Rest, exercise
Physical therapy
Spi nal mani pul ati on
Or al medi cati ons

I hjpecti on theraptes
Surgery/ ot her

To To T Do Do Ix



Differential Diagnosis
Non-back pain

MS-LBP retroperitoneal process
Osteoarthritis - (Pancreatic, Renal,
~acet/disk/SIJ Duodenal, Gyn,
—Facet Syndrome Prostate)
Diskitis AAA
—racture 1 Zoster
?:tc:?nSSressi o £ Diabetic radiculopathy
Other S| joint
Spinal Stenosis Rheumatologic
Tumor disorders
Discogenic Reiters

Ankylosing Spondylitis
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Differential Diagnhosis (Age)

YOUNG MIDDLE AGE
MS-LBP MS-LBP
Diskitis Annular tear
Pars Defect Disc herniation
Disc herniation Tumor

Scheur man n SlJDysfunction

OLDER
Osteoarthritis
Deg. Joint Disease
Disc Herniation
Spinal Stenosis

Tumor

Spondyloarthropathy Abdom. Aortic Aneur.

Retroperitoneal
Proctate



~ History

Three major concerns:
Is there evidence of systemic disease

|s there evidence of neurological disease or
compromise

Is there social or psychological stress which is
contributing? (Waddell signs)

Exclude serious underlying pathology, such as
Infection, malignancy or cauda equina syndrome

ldentify Risk factors
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'Red Flags

Fracture

General Age > 70

> 1 month Steroid use

Rest +/- Trauma hx

Bladder dysfunction

Cancer Osteoporosis

> 50

History of Cancer Cauda Equina Syndrome

Weight loss _ Saddle anesthesia

Unrelenting night pain Bowel/bladder dysfunction

_ Loss of sphincter tone

Infection Rapid progression

IV Drug Use Unilateral or bilateral major

Steroid use motor weakness

Fever

Urinary Track Infection
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Yellow Flags

Belief that back pain is
harmful or severely
disabling

Fear-avoidance behavior
and reduced activity level

Social withdrawal and low
mood

Expectation that passive
treatments will help P

' Low
Back
Pain




" Risk Factors

Smoking
Caucasian
Prolonged driving of vehicle

Hard physical labor
(vibration or repetitive lift > 40 |bs)

Obesity

Older age

Gender

Job satisfaction

Psychological factors (anxiety, depression, etc)



-~ Common Symptoms Associated

With Back Pain

Low back discomfort

Sciatica/leg pain

Muscle spasms

Hip, buttock, or groin pain

Numbness or tingling into the extremity

Motor weakness

Ot her Aunusual 0 sympt oms



- Physical Examination

Inspection of back and posture (ie. Scoliosis, kyphosis)
Range of motion

Palpation of the spine (vertebral tenderness sensitive for
Infection)

Straight leg raise
Neurological exam
If high suspicion of malignancy, do a breast/prostate/lymph

node exam
Peripheral pulses to distinguish from vascular claudication
Non-or gani c or Waddell 0s si gns

Psychological assessment
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/Physical Examination

Straight leg raise: for sciatica or spinal stenosis

Patient supine, examiner hol ds

Elevation of less than 60 degrees abnormal and suggests
compression or irritation of nerve roots

Reproduces sciatica symptoms (NOT just hamstring)

Ipsilateral straight leg raise sensitive but not specific for herniated
disk

Crossed straight leg raise (symptoms of sciatica reproduced
when opposite leg is raised) insensitive but highly specific
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Physical examination

Sensory Impairment Related to Level of Spinal Cord Injury

Key indicators

Dermal

Neurologic examination
L5: ankle and great toe
dorsiflexion
S1: plantar flexion, ankle reflex

Dermatomal sensory loss

L5: numbness medial foot and
web space between 15t and 2"

toes
S1: lateral foot/ankle
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/Non-organi ¢ or Wadd

Aim to identify psychogenic, or nonorganic,
manifestations of pain in patients that may have
heightened emotional effects on their conditions

Significantly correlated with disabillity if three of five signs
are present

Associated with detecting malingering in patients with
complaints of lower back pain
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/Non-organi c or Wadd

Non-anatomic superficial tenderness
Non-anatomic weakness or sensory loss

Simulation tests with axial loading and en bloc rotation producing
pain

Distraction test or flip test in which pt has no pain with full extension
of knee while seated, but the supine SLR is markedly positive

Over-reaction verbally or exaggerated body language
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Diagnostic Studies

X-rays

MRI

C

Bone Scan
EMG/NCS
Lab Studies
Discography



"~ Radiographs

Early if ominous signs
Fever
night pain
age extremes
h/o Ca
wt loss
Trauma osteoporosis

Symptoms present > 1
month
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More sensitive for infection
and cancer

> 12 weeks of pain
Herniated discs

Spinal Stenosis

order if hx/exam confusing
roadmap for surgeon

more costly, increased time
to scan, problem with
claustrophobic patients
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Cl

- Better in identifying and
assessing bone
pathology

- Spinal fractures
- Fast, easy access

. Radiation




Bone Scan (SPECT)

suspect for stress
fx, Ca,
iInflammation

Medscape ® http:/vwwww.medscape.com




EMG/NCS

r/o peripheral neuropathy
localize nerve injury

correlate with radiographic
changes

order after 4 weeks of symptoms
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Lab Studies

CBC
ESR
CRP
Urinalysis
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~ Discography

- Injecting Dye in disc

- Increases intra-discal
pressure

- Pain Reproduction

- Disc Anatomy

119 KV

P
13.07 mA

6 Lumbar Diagnostic Discogram
@L3/4,L4/5,L5/S1




Common Disorders of the Spine

Herniated disc

Spinal Stenosis
Degenerative disc disease
Spinal Fracture

Sacrolliac joint dysfunction
Lumbar strain
Fibromyalgia

Arthritis

Tumors
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Herniated Disc

Symptoms commonly involve back pain
Radiation into the extremities
Associated with muscle spasm

Treatment is usually non-surgical
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Spinal stenosis

Neurogenic claudication: progressive bilateral leg pain,
numbness, weakness

Limitation of walking distance
Postural relief / aggravation of leg pain and back pain
Bladder symptoms

Exam may be unremarkable
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Degenerative Disc Disease

Hereditary Symptoms are

Traumatic centrally located

Progressive May involve buttock or

Exacerbated by obesity proximal leg pain

and inactivity Associated with facet
syndrome

Thinning of disc material _
with nerve root Non-surgical
compression
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Fractures

Remember the red flags
Age > 70
Steroid use
Trauma hx
Bladder dysfunction
Osteoporosis

Local Tenderness

Pain in axial compression
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Sacroiliac Joint Dysfunction

Localized pain in the Sl joint
Common in women and with trauma
Often under-diagnosed

Consider when patient complains of postural LBP that
worsens In sitting position and with postural changes

Conservative treatment



/

/Lumbar Strain

Muscular pain and weakness
Local lumbar pain with lateral radiation
Over utilized diagnosis and misdiagnosed

Difficult to treatd know anatomy
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Soft Tissue Injuries

Sprains and strains
| strain = stretching injury to muscle
I sprain = injury to ligament

Capsular injury connecting lumbar facet joint and
vertebrae

Piriformis syndrome

Myofascial pain
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4 Fibromyalgia

Chronic pain syndrome
Non-specific complaints
Non-specific objective findings

Usually overlying back pain
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Arthritis

Osteoarthritis
Rheumatoid arthritis
Seronegative spondyloarthropathies

Autoimmune diseases
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Tumors

Primary
Meningioma
Ependymoma
Astrocytoma
Bone tumors

Secondary (Metastasis)
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- Other Disorders Associated With

Back Pain
- Hip

. Piriformis
- Hamstring
. Pelvic or abdominal mass

- Gynecological (adhesions,
fibroids, endometriosis)

Bicep Femoris
P
/

3 .‘ ! _Set_nitendinosus
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/Treatment

Disease specific (Ex. Disc herniation, stenosis, tumor,
fracture, arthritis etc)

Medications

Therapies

Alternative medicine
Injections

Spinal Cord Stimulation
Surgery



- The Evolving Approach Towards

Back Pain

Then Now

Prolonged bed rest Minimal or no bed rest
Absence from work Rapid return to work
Sedating medications Sedation not desired
Physical modalities Active rehabilitation
Passive patient Active patient

Routine diagnostic testing participation
Aggressive surgical Look for the red flags first

approaches Aggressive non-surgical
treatment



"~ Medications

Anti-inflammatory medications
Muscle relaxants

Analgesics

Neuropathic medications

Topical medications
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Therapies

Physical therapy
Massage therapy

Chiropractic therapy



Injections

Trigger point injections

Botulinum toxin type A injections

Epidural steroid injections

Joint injections

Facet injections

Radiofrequency Lesioning

Percutaneous Disc Decompression
IntraDiscal ElectroThermal Therapy (IDET)
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Spinal Cord Stimulation

Implantation of epidural
electrode that uses electric
Impulses to reduce pain
signals reaching the brain

. Trial SCS for 1 to 2 weeks

If > 50 % pain relief may
benefit from permanent
Implant

Dual electrodes available for
bilateral extremity coverage or
complex pain patterns

— \j
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Surgical Treatment

Discectomy
Fusion
Disc decompression

Fracture stabilization
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Summary

Back pain is 2nd most common reason for MD visit
Focused history and examination

Variety of causes for low back pain

Physician must identify and treat the cause
Conservative treatment

Surgery is the last option



END OF PART 1



Spinal Trauma



—

Epidemiology
UK Incidence : 5/100 000/year
Males : Females 20 :1

Peak 15T 30 years of age

60% cervical, 8% thoracic, 20% thoracolumbar, 10%
lumbar spine, 2% sacral

Causesi fir it @k i n g 0O (RAK fhlld, spottstinjuries,s
diving into shallow water, assaults)



N

/Assessment and Initial Treatment

Cervical spine

Rigid (Philadelphia) collar
Sandbags and straps to hold head
Rigid spinal board

Airway
Breathing
Circulation
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Management in ED

Patient History

Physical Examination
I Motor/sensory level, breathing pattern
I Autonomic dysfunction (bowel, bladder incontinence,

priapism, abnormal sweating pattern)

Log roll
I Spine palpation
I Secondary survey and nursing

Urinary catheter

Temperature regulation



Logroll method

shutterstw.ck



Classification /

Patient Name

Examiner Name Date/Time of Exam

: fﬁ?&ﬁ STANDARD NEUROLOGICAL cLAssIFicaTion ISC @S
| OF SPINAL CORD INJURY

MOTOR SENSORY
KEY MUSCLES
R L LS0OCNG ON NEPANO )
c5 Elbow flexors
c6 Wrist extensors
c7 Elbow extensors cz2
c8 Finger fexors dsi phabne of mite g OO
T1 Finger abductors (e frger g‘s
UPPER LIMB
TOTAL CO+O=C1 gs
AU (@5) (2s) 50} C;
T
Comments, T2
T3
T4
5
6
T7
T8
e
T10
TI1
T12
L
2
L2 Hip flexors L3
Ls Knee extensors Le
L4 Ankle dorsifiexors L5
Ls Long toe extensors S1
8t Ankile plantar flexors s2 Sen ory
Volritny ol =0 S3 :
(Yeatoy | ] S4-5]
- PIN PRICK SCORE pr—
L+ mrALS{[f}.Ij - LIGHT TOUCH SCORE  jmuc 112)
sanvsy 25 B9 =ay PMANIVLNG (567 (565) 156 ()
NEUROLOGICAL A L COMPLETE OR INCOMPLETE? D ZONE OF PARTIAL R L P 81
LEVEL WDD Motmmiets © A sormcry o e facon R G4 T PRESERVATION SENSORY EE
e MaTOR ] ASIA MPAIRMENT SCALE [ ] g e | —

Thiv form may be copesd freely Sut shoukd sof e A% O D from the Amevions Spinal vy Associstion. v aon
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Level of Injury vs Function

L2 T S5 cauda equina syndrome
T3 71 L1 no leg power, ambulate in wheelchair
C71 T2 no intercostals, autonomic problems

C4 1 C6 +/- ventilator-dependent, arm flexors, no
elbow extensors or hand function

C1l1 C3 ventilator-dependent, complete quadriplegia



~Incomplete Spinal Cord

Syndromes

Central cord syndrome

Brown-Sequard (cord hemisection) syndrome
Anterior cord syndrome

Posterior cord syndrome (rare)

Conus medaullaris syndrome

Cauda equina syndrome



(A) Transverse cord
lesion

(B) Hemicord lesion

(C) Central cord syndrome
(small lesion)

(D) Central cord syndrome
(large lesion)

(E) Posterior cord syndrome

(F) Anterior cord syndrome

KEY

Lesion

SENSORY /MOTOR LOSS:

l Vibration and position sense loss
@ rainand temperature sense loss
B Motor loss

SPINAL CORD Posterior columns
STRUCTURES (vibration and
position sense)

Lateral corticospinal

cells (LMN)

Anterolateral
pathways (pain and
temperature sense)

Ventral
commissure
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Conus medullaris syndrome

Termination of spinal cord
- lumbar & sacral nerve

CONUS MEDULLARIS & CAUDA EQUINA
roots SYNDROMES

Mixed UMN/LMN motor
deficits

Variable sensory deficits
Perineal sensory change

Bladder/bowel/sexual
dysfunction
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‘Cauda eguina syndrome

Lumbar and sacral nerve roots affected
Bilateral lumbar radiculopathy

LMN motor deficits (mostly ankle)
Perineal parasthesia

Bladder and bowel (overflow incontinence with
Insensate bladder)

Sexual dysfunction



IMAGING

STUDY
X-RAY

CIT

MRI

RESULT

C-spine, Chest, D and L spine
Trans-oral (dens)

Quick, cheap, easy access
Excellent bony details
3-D reconstruction

Soft tissue pathology
More complex
Time
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Spinal StabilityT Deni s 0SS moa

3-Column Model of Denis

Anterior Column Middls:. Column Posterior Column

AL, amtenar 102 of VE Posgteror 102 of VE amd Pesterior elements
and annulus armulus, PLL




Specific types of spinal fractures

Cervical spine
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- Jefferson fractur

(ring fracture of C1)
- Axial loading (compression)
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-~ Hangman Fracture\(CZ)

Hyperextension + axial compression

\ Head is forced
g back by the
k impa

The spinal cord
can be severely
damaged

The (2
vertebra '
Bones
' in the
neck are
crushed




R

.

Hangman Fracture (C2)

Hyperextension + axial compression
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Odontoid peg (C2) Fractures

Flexion injury (commonest in elderly i may be only

mild trauma)

Odontoid fracture classification

Typel :

Fracture of the upper part
of the odontoid peg ; it's
rare and potentially
unstable

o

Typell : Typel lll :

Fracture at the base of the Through the odontoid and
odontoid ; unstable, and has into the lateral masses of C2
a high risk of non-union ; best prognosis for healing



Tear-Drop Fracture

Hyperflexion Injury

Tear Drop Fracture

ELEXION

B SPINAL
"% _CORD

There will be displacement of the posterior
part of the vertebral body into the spinal canal.
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" Locked facet Injury

Unilateral: 25% intact Vs 15% quadriplegic
Bilateral: <10% intact Vs 80% quadriplegics




Specific types of spinal fractures

Thoracolumbar spine
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Compression fracture

‘ , , SAG STIR
\ ’ h\ - /
A ,
3 \-\‘ ’ >3 I
.A.- ~ . 1y

3 Compression
Fracture

\
© Balaji Anvekar’s Neuroradiology,éases




Burst Fracture
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Flexion Distraction fracture

Flexion-distraction fracture

A

Sourca: Timtinalli JE, Stapczynzki J5, Ma 01, Cline DM, Cydulka R
Tintinalli's Errargancy Madicina: A Canrprehansive Study Guida, |
http i/ www, accessrmedicine, com

Copyright @ The McGraw-Hill Cormpanies, Inc All rights reserved,




~ Fracture - Dislocation

Fracture and Dislocation

* Fracture-Dislocation




~Treatment?

Early Versus Delayed Surgery for Acute Cervical Spinal Cord Injury
Mirza, Sohail, K.”™; Krengel, Walter, F., llI4; Chapman, Jens, R.”™; Anderson,

Paul, A.Y; Bailey, James, C.8; Grady, M., Sean™; Yuan, Hansen, A.

The optimal timing of surgical intervention in cervical spinal cord injuries has not been
defined. The goals of the study were to investigate changes in neurologic status, length of
hospitalization, and acute complications associated with surgery within 3 days of injury
versus surgery more than 3 days after the injury. All patients undergoing surgical
treatment for an acute cervical spinal injury with neurologic deficit at two institutions
between March 1989 and May 1991 were reviewed retrospectively. Forty-three patients
initially were evaluated. At one institution, patients with neurologic spinal injuries had
surgical intervention within 72 hours of injury. At the other institution, patients underwent
immediate closed reduction with subsequent observation of neurologic status for 10 to 14
days before undergoing surgical stabilization. This study indicates that patients who
sustain acute traumatic injuries of the cervical spine with associated neurologic deficit
may benefit from surgical decompression and stabilization within 72 hours of injury.
Surgery within 72 hours of injury in patients sustaining acute cervical spinal injuries with
neurologic involvement is not associated with a higher complication rate. Early surgery
may improve neurologic recovery and decrease hospitalization time in patients
with cervical spinal cord injuries.



Type of treatment

Immobilization
Surgery
- Fusion (anterior, posterior, lateral)
- Cement Augmentation (vertebroplasty,
Kyphoplasty)
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Immobilization

Collars and braces

- Soft collar

- Philadelphia

- Somi Brace

- Halo Vest

- Taylor Brace

- Three point hyperextension brace
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Surgery

Spinal Fusion (anterior, posterior, lateral)




P
Surgery

- Spinal Fusion (anterior, posterior, lateral)




Surgery

- Cement Augmentation (vertebroplasty, Kyphoplasty)




END OF PART 2

QUESTIONS?



