16-Common Spine Disorders

Obijectives:

The ability to demonstrate knowledge of the characteristics of the major conditions:

1.Degenerative neck or back pain.

2.Spinal cord or root entrapment (for example, herniated lumbar disc).
3.0Osteoporotic vertebral fracture.

4.Spinal deformity (scoliosis, spondylolisthesis).

5.Destructive (infectious and tumor related) back pain (for example, tuberculosis,
metastasis, certain cancers).
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Degenerative Spinal Disorders

Overview:

(At the end of the lecture there will be a review of the anatomy of the spine).
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Degeneration:
e deterioration of a tissue or an organ in which its function is diminished or its structure is impaired
Other terms

e Spondylosis:
o Degenerative disc disease.
O Facet osteoarthrosis.

With ageing there is a gradual loss of proteoglycans and the disc becomes somewhat dehydrated and degenerate.



Etiology:

They are multifactorial disorders, the identified etiologies are:

> Genetic predisposition

> Age related (aging)

> Some environmental factors:

= Smoking.
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Pathology:

Obesity.
Previous injury, fracture or subluxation.
Deformity.

Operating heavy machinery, such as a tractor.

What are the segments involved in the pathology?

Both mechanical & neurological segments:

(There is also the
body of the
vertebra)

Mechanical segment

Intervertebral disc (degeneration occurs here)
What is the intervertebral disc?
® The first component of the 3 joint complex (motion segment)
® |tis primarily loaded in flexion. Very important
e Composed of “annulus fibrosus” and “nucleus pulposus”.
Degeneration:

e |oss of cellular material and hydration = pain extra
What will disc degeneration cause? ;
e Bulging of the disc -”Spinal” stenosis
e Loss of disc height ->”Foraminal” stenosis
e Herniation of the nucleus >”Radiculopathy” (e.g. Normal Foramen  Narrowed Foramen

sciatica in the lumbar spine))
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< Annular tear (which leads to herniation of the nucleus) is extremely painful and leads
to sciatica. will improve anyway, but it gives chronic kind of pain.

% Sequestered disc ( when parts of the herniated nucleus separate from it)=> it’s water,
the body will eventually absorb it.

Almost all will improve within three months.

So basically, most patients with disc pathology & herniated disc who are in severe pain &

cannot leave bed WILL also IMPROVE, almost 90% will improve within 3 months

Four stages to a disc herniation

Degeneration Prolapse Extrusion Sequestration
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Facet joints (2 in each level) - Subsequent degeneration (osteoarthritis) occurs at the facet
(there are other |F{s]igi<¥

VA TOEIT ST What are the “facet joints”?

but we want to » Scientific name is “zygapophysial joints”.

focus on the » They are synovial joints (2 in each motion segment)

joint) > Are primarily loaded in EXTENSION

Pattern of degeneration similar to other synovial joints:
» Loss of hyaline cartilage, formation of osteophytes, laxity in the joint capsule.

What will facet joints degeneration cause?

» Hypertrophy, osteophyte formation < Contributing to spinal stenosis or foraminal
stenosis

» Laxity in the joint capsule = Leading to instability (degenerative spondylolisthesis)

Neurological segment

> Spinal cord

> Nerve roots

> Cauda equina

Clinical presentation:

Relates to the pathology —> also falls into 2 categories (mechanical & neurological):

Due to joint degeneration or instability.
» “Axial pain” in the neck or back
> Activity related-not present as rest pain, associated with movement:
= Sitting, bending forward (flexion) = originating from the disc - “discogenic
pain”
= Standing, bending backward (extension) = originating from the facet joints
- “Facet syndrome”
Mechanical pain : dull pain increase by movement and decrease by rest

Mechanical pain

Due to neurologic impingement’
Spinal cord — Presents as myelopathy, and spinal cord injury
> Myelopathy (Compression on the cord):
= Loss of motor power and balance (gait disturbance).
= Loss of dexterity - Objects slipping from hands.
= UMN deficit (rigidity, hyperreflexia, positive Babinski..).
= Slowly progressive “stepwise” deterioration.
stepping pain and usually associated with neurological sx such as : numbness and

Neurologic .
parenthesis

symptoms




» Spinal cord injury:
= Spinal stenosis associated with a higher risk of spinal cord injury

A. Nerve roots & cauda equina:
Presents as radiculopathy (e.g. sciatica) or cauda equina syndrome:

Cervical level - radiculopathy = upper limb.
lumbar level = radiculopathy = sciatica.

» Radiculopathy most common cause it (sciatica)

= LMN deficit
= Commonest is sciatica, but cervical root impingement causes similar
complaints in the upper limb.

» Cauda equina:
=
==

=
=
= If not treated within 48h = permanent loss of bowel and bladder functions.

» Neurogenic claudication
= Pain in both legs caused by walking.

= Must be differentiated from vascular claudication.

Neurogenic claudication: (The table is important)

>

>

» Neurogenic claudication:
= pain as soon as he walk from proximal to distal (he didn’t use muscles = not vascular claudication)
= pain relieved by sitting
» Vascular claudication:
= pain relieved by stopping & standing
=



The following table is important

Table - Differentiating neurogenic and vascular

claudication

Factors Neurogenic Vascular

Evaluation after walking Increased weakness Unchanged

Palliative factors Bending over, sitting Stopping

Provocative factors Walking downbhill Walking uphill
Increased lordosis Increased metabolic

demand

Pulses Present Absent

“Shopping cart” sign Present Absent

van Gelderen bicycle test No leg pain Leg pain

Shopping cart sign

Shopping cart sign: the patient bends while walking, because neurogenic pain is
relieved in bending position.

Bicycle sign: it is like a stress test on a bicycle, patient with vascular claudication will
develop pain because the metabolic demand will increase while neurogenic
patients will feel no pain.

Symptoms worsen

with lumbar extension pressure, le:

Pathology . . Pathology
* Compression of spinal nerve root caused by * Spinal cord compression due to
gg:c hemiation degenerative changes in cervical
wvical spondylosis :
o Extraspnal compressive radicuiopathies e
Typical features Typical features

* Pain and numbness travelng down neck,
shoulder into the arm
* Muscle weakness

e Weakness
e | oss of balance

* Impaired deep tendon reflexes * Decrease fine motor skills
e Spasticity
Rule out e Loss of sensation in exiremities
* Infection e Concurrent radiculopathy
* Inflammatory kesions e Paresthesias

* Tumors * Hypermrefiexia of deep tendons

ssening symptoms




Now we’ll discuss the disorder based on the level of spine affected, this division is the one clinically relevant:

Cervical Spine

Lumbar Spine

Site Degenerative changes typically occur in C3-C7 | Degenerative changes typically occur in L3-S1
Presents with: Presents with :
» Axial neck pain > Axial lower back pain
Presentation > Myelopathy » Spinal stenosis
» Radiculopathy > Neurogenic claudication
>
» Stiffness (loss of ROM) » Stiffness (loss of ROM)
» Neurologic exam: » Neurologic exam:
= Weakness = Weakness
Physical = Loss of sensation = Loss of sensation
examination = Hyper-reflexia, hypertonia BC = Hypo-reflexia, hypotonia BC
UMN lesion LMN lesion
= = Special tests: straight leg
raise test
» Conservative treatment: 1. Axial low back pain
First line of treatment for axial neck » Conservative treatment is first-line
pain and mild neurologic symptoms and mainstay of treatment:
(e.g. mild radiculopathy without any = Physiotherapy: core muscle
motor deficit) strengthening, posture training
= NSAID.
= Rest & short periods of
immobilization. » Surgical treatment Indicated for:
= Physiotherapy: = Instability or deformity e.g. high-
o Focus on ROM and muscle grade spondylolisthesis 4als yic 3 3l
strengthening. alad e
= (NSAID): e.g. Diclofenac, ibuprofen, = Failure of conservative treatment
naproxen.
= Neuropathic medication: 2. Spinal stenosis
Treatment o for radiculopathy pain —e.g. » Conservative treatment is first line of
Gabapentin or pregabalin. treatment:
» Surgical management = Activity modification
Indicated for: = Analgesic
= Cervical stenosis causing cervical = epidural corticosteroid injections.
myelopathy
= Disc herniation causing severe Surgical treatment Indicated for:
radiculopathy associated with = Acute Motor weakness e.g. drop foot
weakness if there is foot drop it is an
= Failure of conservative treatment of emergency you have to operate
axial neck pain or mild radiculopathy within a day or less
Procedures: =
= Anterior discectomy and fusion
= Posterior laminectomy +/- fusion
= = Failure of minimum 6 months of

2 The examiner turns the patient's head to the affected side while extending and applying downward pressure to the top of the
patient's head. a positive sign is when the pain arising in the neck radiates in the direction of the corresponding dermatome

ipsilaterally.
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= conservative treatment
Procedure:
» Spinal decompression (laminectomy)
is the commonest procedure.

3. Acute disc herniation:

» Conservative treatment is first line of
treatment for mild sciatica without
motor deficit:

Short (2-3 day) period of rest
NSAID

Physiotherapy

epidural cortico-steroid
injection.

90% of sciatica resolves within the first 3
months without surgery.

RV

» Surgical treatment Indicated
for©IMP:
cauda-equina syndrome
Motor deficit Muscle power 3 or less
Failure of 3 months of conservative
treatment
Procedure:

» Discectomy (only the herniated part)
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In an MRI, notice how upper discs are white (good disc, good water content) whereas lower discs are black.

= Normal disc

Dark disc
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Discectomy

LUMBAR DISC HERNIATION

Discogenic Pain Herniated Nucleus Pulposus
Nucleus rulposus
Phospholipase # Neovascularization of disc

Fissure in anulus fibrosus

Prostaglandins
Nitric oxide
Metalloproteinases,
Widentified
Inflammatory
R process

Inflammatory cell infiltrate

Sinuvertebral nerve chemical signal for revascularization

Nociceptors in anulus fibrosus

Dorsal root g

Chemicals may reach nociceptors via fissure to lower Nerve root-dura interface may be involved by
threshold for firing, Pain is caused by mechanical fore inflammatory process. Chemical factors ar
superimposed on chemically activated nociceptors. compression both contribute to lumbar pain

Disc Rupture and Nuclear Herni. Discectomy
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Other spinal disorders:

A. Spinal deformities

Kyphosis

Deformity of the spine in the Sagittal plane.

Scoliosis

Deformity of the spine in the Coronal plane (more common than kyphosis)

Types:
a.

Ulv
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Congenital — Associated with anomalies of the bony vertebral column, e.g
hemivertebra.

Acquired (=secondary) — Secondary to other pathology, e.g tumor, infection
Idiopathic — Most common is adolescent type.

Adolescent idiopathic scoliosis:
Three dimensional deformity of the spine — Vertebral Rotation is the hallmark.

Painless deformity: Usually noticed by parents or others

Examination: neurologically normal, positive Adams test.

Management: depends on age & degree of deformity you do
not need to know the details of but if the patient have sever scoliosis we will operate




Spinous process

Adam test : positive in this picture geisiedbo.

Lamina thinner, - /

vertebral canal

narrower -

on concave side o’
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Rib pushed
posteriorly;
thoracic cage
narrowed

Vertebral body
distorted toward
convex side

<— Rib pushed
laterally and
anteriorly

Convex side

. Concave side

Characteristic distortion of vertebra
and rib in thoracic scoliosis (inferior view)

Translation (Displacement) of one vertebra over another.
It’s a defect in the pars interarticularis.
Most people are asymptomatic.
Types:
= “Degenerative” Spondylolisthesis
= “Isthmic” spondylolisthesis - Caused by interarticularis defect (spondylolysis)
> Severity is according to the degree of displacement
Management:
Conservative treatment first
Surgery if Grade 3 or more or failed conservative management
Surgical procedure: Instrumented PSF (posterior spinal fusion) with decompression
+/- interbody fusion is the commonest.
Grades:(IMP)
Grade | 25% displacement
Grade Il 50% displacement
Grade Ill 75% displacement
Grade IV full displacement
Grade V = spondyloptosis (no contact)
§
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Grade Il Grade IV Grade V
51-75% 76-100% >100%




N \ Fracture present

B. Osteoporotic vertebral fractures:

Pathologic,

Anterior column (+middle column) only compromised (Wedge/Burst Fracture)
often missed (

Repetitive fractures result in kyphotic deformity (hunchback)

Treat the underlying cause
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most common cause of pathological fracture is osteoporosis

> pathological fractures, spinal X-ray shows “winking owl sign”
indicates erosion of spinal pedicle

> Present with pain at rest or pain at night

> Associated with constitutional symptoms.
> Most common causes are infection & tumors

» Vertebral body and pedicles are the commonest sites of pathology




» Primary Spinal tumors:

= Rare.
a. Tumor(can = Either benign (e.g. osteoid osteoma) or malignant (e.g. chordoma).
compress) = Management depends on pathology.

» Spinal metastasis
= Very common.

= Biopsy required if primary unknown.
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» Most common is TB and Brucellosis.

History of contact with TB patient or raw milk ingestion.

Potentially treatable diseases once diagnosis is established and antimicrobials
administered
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Spinal Tuberculosis with psoas abscess:

b. Infection

Treat the cause and all
symptoms will goes away
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