Chiari I Malformation



What is it?

Downward herniation of cerebellar tonsils thru the foramen magnum of uncertain origin

It is the leading cause of syringomyelia

Accumulating evidence that it may be due to overcrowding of the hindbrain by an underdeveloped posterior cranial fossa

Chiari I is a cerebromedullary malformation without meningomyelocele

Chiari II and III are severe cases that are unlikely to be seen by a chiropractor

Neurological symptoms may not appear until adolescence of adulthood



What symptoms are associated with it?

increased intracranial pressure (HA), progressive cerebellar ataxia, progressive spastic quadraparesis, syringomyelia (segmental amyotrophy and sensory loss with or without pain)

pt may present with a combination of symptoms related to lower CNs, cerebellar, medulla and spinal cord lesions

OCCIPITAL HA!!

Prolonged or forceful cervical extension may provoke symptoms



What do I do to diagnose it?

ROM

Neuro exam

Retest neuro signs in dynamic positions and with Valsalva’s



How might the patient describe it?

Heavy, crushing, pressure-like sensation at the back of the head that radiates to the vertex and behind the eyes and inferiorly to the neck and shoulders

Accentuated by physical exertion, Valsalva, head dependency and sudden changes in posture



What happens if there is a syrinx too?

If there is a syrinx, you will get LMN symptoms in early stages as the syrinx initially affects the gray matter.  In later stages, more UMN symptoms are observed as it affects the white matter esp. LCST

Findings: segmental weakness and atrophy of the hands and arms, loss of reflexes, segmental anesthesia over the neck, shoulders and arms, weakness and ataxia of the legs (LCST, dorsal columns), kyphoscoliosis, dysesthesias, nystagmus, cerebellar signs, dysfunction of lower CN (IX & X)

�

What is the association between coughing/exertional headaches to CM I?

In a 1996 Neurology article, it was found that “CM I was the only cause for symptomatic cough headache”

Occipital and suboccipital pain of variable duration

Coughing HA may be felt as one of the following: bursting, stabbing, dull throbbing or lancinating

Can also be exacerbated by laughing, weightlifting, acute body or head changes

Consistency in the pain pattern is crucial

Exertional HA may be described as an episode of severe, acute bilateral HA lasting from 1 day to 1 month and accompanied by nausea, vomiting, photophobia and sometimes diplopia

The patient may describe it as having a sudden onset and being the worst HA he’s ever experienced

Need to image these immediately



What is the general relationship of headaches with Chiari?

Headaches are one of the major symptoms reported

There is not one specific type of headache associated with CM I

However, most commonly, patients describe a short-lasting cough HA

Also HA patterns are consistent with common and classical and basilar migraines



How is Chiari definitively diagnosed?

MRI!



What can we expect to see in children with Chiari malformations?

Occipital pain was the most common finding

~20% of kids with Chiari are asymptomatic

~60% had no objective findings

Bottom line: don’t blow off kids with pain or headaches especially if it is consistent ( pursue it until you find out why



Should we adjust patients with Chiari malformations?

A Chiari malformation is not an absolute contraindication to spinal manipulation

The chiropractor should use precautions based on the patient history and the physical exam, particularly dynamic testing

If the headache is due to CM or if adjustments worsen the symptoms…do not adjust the craniocervical junction!



What is syringomyelia?

An abnormal fluid-filled cavity of the spinal cord which does not include small, non-enlarging cavities secondary to trauma or necrosis

It is hypothesized that it could be due to a tear of ependymal cells, thus allowing fluid to accumulate



What are the mechanisms of pathogenesis?

Hydrodynamic ( persistence of physiologic hydrocephalus and enlarged central canal

Craniospinal pressure ( CSF flows from the 4th ventricle into the central canal with pressure (coughing, straining) as a result of a ball-valve mechanism of hindbrain malformation

Vascular ( tumor hemorrhage, fluid secretion or some edema-generating factor that interferes with fluid drainage; also possibly mechanical compression of the tumor resulting in vascular occlusion and creating tissue necrosis or edema



How does syringomyelia present clinically?

Usually an insidious onset of motor and sensory symptoms

There could be a rapid onset of symptoms after mild cervical trauma, after coughing, sneezing or straining, or it may be spontaneous

MC presentation is lower limb stiffness and pain and numbness of the hands

Other features: oscillopsia, diplopia, stridor, urinary incontinence (end-stage of LMN lesion), dysaesthesia, ataxia, respiratory paralysis (C3-C4, phrenic)

Pain can be one of two types: in the suboccipital and neck area associated with coughing or a burning, aching pain on the side of sensory loss

Motor symptoms: 

Initially seen in the upper limbs with wasting and weakness in the hands (early stage LMN symptoms)

Hypotonia, areflexia and fasiculations may be seen 

Spastic paraparesis and brisk reflexes (later stage UMN symptoms)



How is syringomyelia treated?

Surgical decompression, syringostomy, shunting



Should we adjust patients with syringomyelia?

Syringomyelia is not an absolute contraindication to spinal manipulation

Extension and lateral flexion are positions of manipulation that are least likely to cause a stretch on the cord that would increase intramedullary pressure and cause syrinx enlargement.  Avoid flexion.

�Vertebral Artery



Describe the anatomy of the vertebral artery.

The vertebral artery is the 1st branch of the subclavian artery

Enters transverse foramen of C6, passes up and through the foramen of C1

Winds medially around sup. articular process of the atlas and passes beneath the posterior atlanto-occipital membrane (see pg. 4 in lecture manual)

Passes thru the foramen magnum and joins the vertebral artery on the other side to form the basilar artery

(Murphy) The vertebral artery is not freely movable at C1 and C2 transverse foramina, being relatively fixed by fibrous tissue



What happens when we do a vascular test?

Extension combined with rotation to one side normally impairs flow through the vertebral artery on the opposite side

Therefore we are actually testing adequacy of flow through the ipsilateral side

(Murphy) Note that during normal daily activities, the blood flow in the vertebral arteries fluctuates but symptoms do not occur in healthy individuals due to adequate circulation from the opposite vertebral artery



What causes a lateral medullary infarction and what are the findings with Wallenberg’s syndrome?

PICA occlusion MC but also the vertebral, superior, middle or inferior lateral medullary arteries

Symptoms:

Pain and numbness over face

Ataxia or falling to one side

Vertigo, nausea, vomiting, nystagmus, diplopia, oscillopsia

Horner’s syndrome

Dysphagia, hoarseness, paralysis of vocal cords, diminished gag reflex

Loss of taste

Numbness of ipsilateral arm, trunk or leg

Impaired pain and temp on half of the body



What causes a lateral medullary infarction and what are the findings with Locked-In syndrome?

Mid-basilar artery occlusion 

Symptoms:

Total consciousness

No voluntary movement

Vertical eye movement and convergence are preserved

Hearing is preserved

Loss of CN V to XII



What does the literature show in regard to vertebral artery flow and cervical biomechanics?

45-50 degrees of rotation occur mainly at the atlantoaxial joint

Since the vertebral artery is fixed at the C1/C2 foramina, it is stretched, compressed and torqued during head rotation

Cadaver studies show a profound decrease/cessation of flow during rotation

In vivo studies do not show as profound results

Licht found no significant difference in vertebral artery perfusion during rotation despite significant changes in flow velocity; he also found no significant changes pre and post manipulation

Yi-Kai concluded that extreme rotation and extension of the head produces a greater effect on flow velocity than simple extension ( ( avoid this combination during cervical manipulation

(Murphy) In Doppler studies, lateral flexion places less stress on the vertebral arteries and results in little to no decrease in flow



What is the epidemiology associated with VBAI?

The annual incidence of spontaneous VAD is ~1-1.5 per 100,000

Although spontaneous dissections account for only 2% of all ischemic strokes, they are important because they cause10-25% of ischemic strokes in young and middle aged patients (the typical chiro population)

The risk of VBAD following manipulation is between 1 in 1.3 million to 1 in 400,000

(Murphy) It should be recognized that the actual incidence is not known but can be expected to be higher than the reported incidence

(Murphy) The increased number of accidents reported in the 30-45 year old group and in females appears simply to be a reflection of the age group and gender most likely to seek the services of a chiropractor.  



What are some ways to image the vertebral artery?

The best method is via transcranial doppler US but is not always available depending on your location

Your most likely option will be a duplex doppler US or MRA (contrast enhanced)

Angiography IS NOT the modality of choice…1 in 200 chance of stroke even after performing an angiogram



What is the relationship between the perivascular fibrous sheath and VAD?

The investing fascia of the VA forms a PFS which extends from the origin at the subclavian artery to the entry of the VA into the meninges

The PFS is fused with the periosteum lining the foramen of the TP of C1-C6 and is integrally associated with the epineurium of the VR of C2-C6

Therefore, adherence of the VA to the lateral aspect of the C1/C2 joint capsule via the PFS may be a mechanism for VAD in the upper cervical spine associated with manipulation



What can arterial wall trauma result in?

Compression and/or stretching with subintimal hematoma

Intimal tear alone creating a thrombus that can occlude the vessel

Intimal tear with embolic formation causing distal occlusion

Vessel wall dissection with subintimal hematoma

Vessel wall dissection with pseudoaneurysm formation

Perivascular bleeding causing external compression of the vessel



What are the signs and symptoms we should look for?

5D’s And 3N’s

Dizziness

Drop attacks

Diplopia

Dysarthria

Dysphagia

Ataxia

Nystagmus

Nausea

Numbness



Beware of a patient whose dizziness is getting progressively worse

Watch out for these symptoms in the patient’s history also

Pain is the chief complaint in 88% of patients

50% complained of HA

15% complained of neck pain

19% complained of both

Dizziness presented in 57%

Nausea and vomiting in 53%



How should we evaluate the patient?

In the history, look for the presenting complaint (neck pain/stiffness, HA), TIAs, bruits, atherosclerosis, migraine HAs

Contraceptive use, smoking, OA and post-partum do not appear to predispose to increased risk of post-SMT VBS

vertigo, giddiness

Important risk factors: sudden severe head or neck pain different from any pain ever experienced before, dizziness, unsteadiness, vertigo, giddiness

The physical exam should include: bilateral BP, neck auscultation, function vascular tests (although none of these appear to be of value in predicting risk…just to cover our ass)

�

How valid are screening tests?

It appears that a positive premanipulative test is not an absolute contraindication

If it is positive, should refer the patient for a duplex doppler exam of vertebral artery flow

(Murphy)

Although these tests reproduce some of the stresses of manipulation on the osseous-articular-musculo-ligamentous-vascular structures, they cannot predict the effect of a thrust which may further stretch the vertebral artery and damage the vessel wall

These tests can produce false-positives as vertigo and nystagmus can be of cervical joint or cervical muscle origin

There have been cases where placing the head into the rotated position induced a stroke

There is no evidence to suggest positive results have any correlation with future VBS if SMT is proceeded with



What should I do if the patient shows symptoms after an adjustment?

STOP adjusting!

Monitor the patient

Refer out if symptoms continue or if you see any objective signs

Call the ER ahead of time to warn of possible medullary infarct or other syndrome



�

Cervical Spine and Headaches



How is cervicogenic headache defined by the HIS?

A pain localized to the neck and occipital region radiating to the forehead, orbital region, temples, vertex or ear, precipitated by special neck movements or sustained neck posture



What structures of the head and neck can produce pain?

Almost any structure innervated by the first 4 cervical nerves can cause pain referral

Dorsal/ventral primary rami of C1-C4

Recurrent meningeal nerve, a branch of the ventral primary rami

Autonomic sensory fibers

C2 dorsal root ganglion (btwn post arch of C1 and lamina of C2, it’s extradural)

Contains bodies of sensory fibers innervating the anterior C1/C2 joint and a large part of the neck and scalp extending from the posterior occipital region to the vertex

Greater occipital nerve

Atlanto-occipital and atlanto-axial joints ( pain greater and referral patterns broader at the AO joint

Lesser occipital nerve (ventral ramus of C2)

Myodural bridge between RCPM and the dorsal spinal dura at the AO junction (however, MRI studies show many asymptomatic patients have this)

Muscle imbalance of the deep cervical flexors



Why is the trigeminal nerve significant in the discussion of cervicogenic headache?

In addition to innervating the cornea, cutaneous face, nasal mucosa, teeth, gums, oral mucosa, anterior 2/3 of tongue and paranasal sinuses, it also innervates the dura mater of the anterior and middle fossae of the cranial cavity

Terminals of the trigeminal nerve and the upper three cervical nerves ramify in a continuous column of gray matter formed by the pars caudalis of the spinal nucleus the trigeminal and the dorsal horns of the upper three cervical segments

If units in the trigeminocervical nucleus that innervate the back of the head also receive afferents from the cervical vertebral column, then noxious vertebral stimuli could cause pain to be perceived as arising from the head

Can also generate forehead pain with noxious stimuli to trigeminal afferents in the upper cervical spine

�

What is the potential role of the vertebral nerve in cervicogenic headache?

The vertebral nerve is composed of sympathetic fibers that accompany the vertebral artery and innervates its cervical and intracranial portion

Although most fibers are vasomotor in nature, some of those that innervate the intracranial portion are found to be sensory…some of these fibers will innervate the cervical facets and discs

We should also consider that a patient’s intrascapular and scapular pain may be generated from the cervical region until proven otherwise



What are some pathologies associated with cervicogenic headaches?

RA, congenital abnormalities, AO osteoarthritis, TrPs, neck tongue syndrome, C3 dorsal ramus syndrome, cervical spondylosis, occipital neuralgia, accessory neuroma, Chiari



What is the pathophysiology of migraine headaches?

A neurological event precedes the aura experience by the patient that leads to vasoconstriction

A second neurological event then occurs and results in a pain-sensitive state and vasodilation ( the headache

Since neurochemical events are the primary cause, we may need more than simply chiropractic manipulation (mechanical therapy) to address the problem

We may need to address nutrition using things like high dose riboflavin, St. John’s Wort, feverfew, melatonin



What are the clinical features of a cluster headache?

Severe unilateral, orbital, supraorbital, temporal pain lasting 15 min to 3 hrs

Can occur once every other day to 8 per day

Often associated with one of: lacrimation, nasal congestion, rhinorrhea, forehead/facial sweating, miosis, ptosis, eyelid edema, conjunctival injection

The pain of a cluster headache is very much a ophthalmic division phenomenon and many of the autonomic features are due to CNVII activation (pterygopalantine ganglion)



Discuss the rationale for developing a cervicogenic (tension)/migraine continuum.

The problem with the current hypotheses was that with migraine headaches, the vascular and neurologic phenomenon didn’t always correlate

Also with tension headaches, the anatomy and symptoms don’t always correlate

Plus, many people seemed to have HA symptoms that were characteristic of both tension and migraine HAs

Consequently, there must be some kind of continuum on which these two types of headaches lie instead of treating them as distinct and separate entities

�We know a continuum exists because there are similarities on multiple levels:

pathophysiological similarities (serotonin dysfunction, EMG abnormalities, autonomic instability)

epidemiologic similiarities (women>men, 25-45 yo)

psychological similiarities

symptomatic similarities

Also, there are both diagnostic and therapeutic overlaps when considering both tension and migraine headache patients



What does the new model of the cervicogenic(tension)/migraine continuum entail?

Several physiological features conspire to produce the condition that manifests as chronic, recurrent HAs

Somatic source of pain (muscles, ligaments, capsule, TrPs) via C1-C3 nerve roots

Vascular source of pain (vasodilation and inflammation of intracranial blood vessels) via trigeminal nerve

Disinhibition of pain via serotonin regulation of PAG and NRM (serotonin can regulate pain perception; it is also a vasoactive substance that can act as both a vasoconstrictor or vasodilator depending on the receptor type; it can also mediate neurogenic inflammatory processes of the blood vessels further contributing to the evolution of pain)

All 3 components affect input into the trigeminocervical nucleus

(Murphy) The functional effect of this convergence is that nociceptive input from these two systems is poorly localized and pain stimuli arising from one can be interpreted subjectively as arising from the other.  In other words, cervical spine dysfunction that produces pain can be felt as head pain or headache.

Thus, locomotor system dysfunction related to the C-spine, dysfunction of the autonomic regulatory system (dysregulation of serotonin) and dysfunction of the descending inhibition system (also involving serotonin) all must occur to set the stage for the patient to experience chronic HA

We must therefore address all factors and acknowledge that different patients present with a predominance of one component over the others

As we become aware of the pathophysiology of both cervicogenic and migraine headaches, we must design treatments that not only address the underlying pathology but simultaneously provide palliative care



What are some important HA triggers to address in patient care?

Most common trigger is caffeine; consider a period of weaning to see if it helps

Vasoactive substances in food such as tyrosine and phenylethylamine (aged cheese, pickled/smoked fish, beans, chocolate)

Red wine, MSG, artificial sweeteners, yeast products, citrus fruits

Alcohol

Sugar

Changes in sleep patterns (MC cause of weekend HA)

Emotional stress that activate TrPs to produce HA or decrease the effectiveness of descending pain inhibition



What is the role of advanced imaging in headache diagnosis? (Murphy)

Several studies have shown that in both adult and pediatric populations, imaging only very rarely contributes to an understanding of a patient’s headache problem

Only when uncertainty and concern remain after the history and examination should imaging be considered

There are relatively clear clinical differences between benign and organic HA types so the use of imaging can be easily kept to a minimum even when erring on the side of caution



What things should the clinician clue in on during while taking a headache history? (Murphy) (see also Table 8-2)

The longer the problem has persisted, the less likely it is caused by an underlying organic process

A headache cause by organic disease will progress in a manner causing patients to seek care relatively early (< 6 months)

A long-standing HA that has recently changed or progressed in some new way should be regarded with the same concern as would a recent onset of HA

The most severe HA pain (disabling) is almost always the result of some variant of migraine HA

Organic HA severity is not uniform; it can be severe, mild or incidental

Intracranial masses often produce subtle cognitive changes such as memory loss, confusion and irritability



What should the examination include for a headache patient?

Vital signs

MRS

Visual and auditory tests

Vestibular and cerebellar tests

Screen for meningitis

Auscultation and palpation of superficial vascular structures of the head and neck

Palpation of the eye



How does a tumor HA present clinically?

Most likely seen in children or elderly

Recent onset (weeks to months)

Progressive in severity and frequency

Aggravated by any kind of Valsalva maneuver

Cognitive changes are common

Red flag if patient can point to a specific spot on the skull where the pain is

�

What are the S&S of temporal arteritis?

Occurs in elderly population

Often associated with polymyalgia rheumatica

Temporal, throbbing HA pain is similar to migraine

Temporal artery is palpably tender, thickened, and has a granular quality

Elevated ESR

May involve the ophthalmic artery (thrombosis) resulting in blindness



How do you diagnosis a subdural hematoma?

With minor head trauma or acceleration injuries, bridging veins (that fill the gap between an aging, atrophied brain and the skull) are torn thereby creating a subdural hematoma

The hematoma grows slowly creating a SOL on the surface of the brain

Over weeks and months, it will cause increased intracranial pressure and neuro symptoms such as HA, vague cognitive and memory changes, possibly motor and sensory deficits, papilledema

The HA tends to be diffuse, of variable severity, and exacerbated by any Valsalva-type maneuver

Imaging study is indicated if suspected



How will a patient present with subarachnoid hemorrhage?

Result from the spontaneous rupture of asymptomatic berry aneurysms of intracranial vessels

Usually easily recognizable as a medical emergency

Notable for its virtually instantaneous onset and extreme pain

Feels like being hit on the head with a baseball bat and the pain is described as the worst ever

Signs of nuchal rigidity and Kernig’s sign



What are the S&S of meningitis?

Fever, HA, nuchal rigidity

Hyperflexion of c-spine causes resistance, pain, muscular splinting or a defensive reaction



How is acute glaucoma diagnosed?

Pain in and around the eye that is interpreted by the patient as HA pain

The eye itself is very tender to palpation

Vision is blurred and not improved with refractory aids

Cloudy cornea, injection, increased lacrimation

�

What does the new model of the cervicogenic(tension)/migraine continuum entail?

Somatic source of pain (muscles, ligaments, capsule, etc) via C1-C3 nerve roots

Vascular source of pain (vasodilation and inflammation) via trigeminal nerve

Disinhibition of pain via serotonin regulation

All 3 components affect input into the trigeminocervical nucleus

We must therefore address all factors and acknowledge that different patients present with a predominance of one component over the others

As we become aware of the pathophysiology of both cervicogenic and migraine headaches, we must design treatments that not only address the underlying pathology but simultaneously provide palliative care



What is the definition for cervicogenic vertigo? (Murphy)

A feeling of unsteadiness when standing or walking which can be induced by neck rotation while the head is stationary.  Note that dizziness is mild and vertigo is more severe



What are the proposed etiologies of cervicogenic vertigo? (Murphy)

Vascular hypothesis ( vertebrobasilar ischemia or episodic ischemia of the brainstem or the inner ear particularly in the elderly

Neurovascular hypothesis ( degenerative changes in the cervical spine mechanically irritate the sympathetic plexus surrounding the vertebral arteries thereby causing altered cerebral blood flow

Somatosensory input hypothesis ( disturbed sensory input from the mechanoreceptors of the neck; this seems to be the best explanation 

Sensory mismatch concept ( a conflict between the converging input from the different sensory systems and the expected sensory patterns (???)



Describe two types of vertigo. (Murphy)

Meniere’s  Dz is characterized by recurrent attacks of vertigo with fluctuating sensorineural hearing loss, tinnitus and fullness in one ear.  Acute attacks last up to several hours and residual symptoms can remain for days or longer.  The cause is unknown

Barre-Lieou Syndrome consists of suboccipital pain, vertigo precipitated by turning the head and not accompanied by any other vestibular dysfunction, and tinnitus along with visual symptoms.  Other S&S include: hoarseness that appears and disappears suddenly, severe fatigue, radiographic findings localized to C4-C6, and aching to one side of the face or eye.  It is hypothesized that the cause is related to the cervical sympathetic system.

�

How does cervicogenic vertigo present clinically? (Murphy)

See definition above

Neck pain is a necessary symptom for the diagnosis of cervicogenic vertigo and is usually confined to the occipital region but may radiate into the temporal or temporomandibular areas, forehead, or orbital region

HA is also common and is generally located in the occipital region but may be described as a bandlike pressure around the head

Tinnitus occurs in ~30% of patients and may be accompanied by a sense of aural fullness

Palpatory pain of the cervical muscles and lateral mass of C1 and TrPs especially in the suboccipital muscles



What is the mechanism of reflex cervicogenic vertigo?

Aberrations in the afferent input from positional proprioceptors in the cervical and lumbar regions, overexcitation of the cervical sympathetic nerves and compromise of vertebral artery flow are believed to be related to cervicogenic vertigo



How can we differentiate between vascular and cervicogenic vertigo?

If the vertigo is due to a vascular problem, the longer the patient holds a position of compromise, the worse the symptoms will get

If due to cervical problem, the symptoms will stay the same or get better



Clinically, what does the swivel chair/stool test really tell us?

It helps us differentiate between inner ear related vertigo (vestibular apparatus) vs. some other cause (not necessarily cervicogenic as we’ve learned before)



What is post-concussion syndrome?

This is associated with trauma to the brain

Symptoms include: short term memory loss, visual difficulties (esp. with changing focus), dizziness/vertigo, HA, impaired attention, poor concentration, intolerance to noise, anxiety, depression, slow convergence

The symptoms may persist up to 6-12 months yet on clinical examination upon recovery, little is revealed that can be ascribed to brain injury



Name some other causes of post-traumatic vertigo.

Posterior cervical sympathetic dysfunction

Positional vertigo

Endolymphatic hydrops (Meniere’s Dz)

Perilymphatic fistula

Myofascial dysfunction (SCM)

Vestibular migraine









How should we evaluate a headache patient?

Take a thorough history

Ask about frequency, location, quality

Ask about prodrome, aura, postdrome

HA worsens 2 weeks into cycle ( migraine

Weekend HA ( episodic stress

Daily HA ( cervicogenic or analgesic rebound

Consider history of alcohol, nicotine, caffeine use

Consider medical/surgical history (BCPs, ear or sinus surgery, etc)

Consider medication use (analgesic rebound…how many Tylenol per day?)

Physical exam includes:

Bilateral BP

Otoscopic and fundoscopic exam

CNs

Reflexes

Palpation

Vestibular and cerebellar tests

Imaging

If no indications, proceed to a clinical trial

If indicated, use logic for appropriate procedure

Plain films

CT (better for acute bleeds)

MRI (for MS, intracranial lesions, Chiari)

Duplex or transcranial doppler (vascular)

EEG/Brain mapping (post-traumatic)



How should we manage a headache patient?

Education

Manipulation

Soft tissue

Rehab

Diagnostic and therapeutic blocks?

TrP injections

Nutrition ( riboflavin, Mg, Ca, St John’s Wort, feverfew)



�

CRANIAL NERVE EXAMINATION



CN I Olfactory

Not usually tested unless there is specific head trauma; use an aromatic compound and not an irritant



CN II Vision

Fundoscopic exam ( look for papilledema, normal venous pulsations, hemorrhages, very common to see pigment ring which may simulate optic atrophy

Visual fields ( ask patient to stare at you nose with one eye covered and ask if your entire face is clear; wiggle fingers in the periphery of patient’s visual field and ask which fingers are wiggling

Monocular vision loss: lesion is anterior to chiasm

Binocular vision loss: lesion is posterior to chiasm

Bitemporal hemianopsia: chiasm lesion, may also see diplopia in Empty Sella syndrome

Extraocular motions ( perform H-pattern; don’t hold finger too close as this will cause convergence; look for smooth movement, diplopia, nystagmus at end ranges (esp. superior & lateral)

Types of Nystagmus

Pendular (even speed and amplitude in both directions) ( sign of long term diminished visual acuity with poor fixation reflexes

Jerk (faster in one direction than another) ( likely caused by a vestibular or vestibulocerebellar pathology; an inner ear lesion produces horizontal or rotatory nystagmus

Upper eyelid position ( look for symmetric positioning of the upper eyelid (use pupil as landmark); mild ptosis seen in Horner’s syndrome due to loss of sympathetic innervation of Muller muscles; significant ptosis is seen with a CN III lesion, also see eye deviated inward (CN VI) and upward and inward (CN IV)

Blinking ( occurs at irregular rate of 12-20x per minute; closure and opening of eyelid are accomplished through reciprocal action of levator palpebrae (CN III) and orbicularis oculi (CN VII) muscles

Pupillary reaction ( are they within 1mm of the same size at rest?  Are they regular and round in shape? Do they react evenly and to the same degree with light?  Do they react evenly and to the same degree with accommodation?

Large pupil (loss of constriction) ( injury to outer fibers of CN III possibly due to extrinsic compression, inflammation of the meninges

Small pupil ( Horner’s syndrome (loss of sympathetic control)



CN V Trigeminal

Facial sensation is best tested with light touch on both sides of the face

�

CN VII Facial

Look for drooping on one side of the mouth

Flattening of the nasolabial fold or widening of the palpebral fissure

Weakness which is greater at the corner of the mouth than the eye is characteristic of damage to corticobulbar pathways and describes injury above the mid-pons



CN VIII Vestibulocochlear

Tested with rustling fingers about 4 inches from the opening of the ear canal

If there is asymmetry of hearing place a vibrating tuning fork on the vertex and ask if it is louder in one ear than the other

Conductive deafness vs. perceptive deafness



Jaw muscle strength

Usually adequate to have the patient open their mouth and then have them move the mouth side to side ( this also helps in assessing the TMJ to see if the jaw deviates or is painful on side to side movement



CN IX Glossopharyngeal (palate and pharynx strength)

Say “ahh”, look for deviation of uvula, will deviate away from the side of lesion

Will affect the voice, hard to say “g” and “k”



CN XI Spinal Accessory

A complete lesion of the nerve results in weakness of the SCM and upper traps (the lower portion is innervated by the C3-C4)



CN XII Hypoglossal

Tongue protrusion ( look for deviation toward the side of lesion, fasciculations

Neck tongue syndrome is compression of C2 fibers at the C1/C2 articulation which affects the sensory fibers to the tongue (proprioceptive afferents) which pass through the ansa hypoglossi into the C2 VPR



CN X Vagus

Dysarthria ( lips, tongue, larynx, vocal cords, cerebellum



�Extrapyramidal Lesions



What functions does the extrapyramidal system encompass and what tracts are involved?

Movement: corticospinal/pyramidal tracts

Postural adjustments: corticopallidal tracts

Coordination: corticopontocerebellar tracts into the cerebellum via the middle cerebral peduncles



What is necessary for normal extrapyramidal function?

a balance between cholinergic and dopaminergic pathways



What are the clinical features of an extrapyramidal lesion?

Tremors ( resting, intention or peduncular/red nucleus type

Chorea ( sudden, rapid, involuntary and purposeless jerks or partial movements that continually interfere with the patient’s normal activity

Athetosis ( slow, writhing, sinuous movements of the arms and legs

Myoclonus ( sudden, brief, shock-like jerks in a group of muscles or part of a muscle

Tics ( brief contractions of a muscle or group of muscles that are repetitive and occur in the same place; the patient usually cannot mimic the movement and is suppressed by intense contractions

Dystonia ( movements due to slow prolonged contractions of the trunk muscles which may be regarded as proximal athetosis; can be local or generalized



What is the basic etiology for dystonia?

lack of inhibition causing excessive co-contraction of antagonist muscles



What is the definition of cervical dystonia?

a focal dystonia characterized by sustained involuntary contractions of the neck muscles that result in abnormal movements and postures of the head

it is commonly and perhaps inappropriately referred to as spasmodic torticollis but is not always spasmodic and does not always present with torticollis



What are some important related symptoms of cervical dystonia?

scoliosis

local pain

cervical radiculopathy

tremor

family Hx of movement disorders (genetic predisposition)

affects females more than males

onset typically in the 40-50’s

deterioration of the condition during the first 5 years and then stabilizes

can be post-traumatically induced with the trauma being insufficient to cause any structural or neurological change that would explain the symptoms ( a greater involvement of neck muscles is noted in these cases and botulinum toxin is ineffective



How is cervical dystonia treated?

drugs, selective denervation, botulinum toxin



Can chiropractic help patients with cervical dystonia?

there is no evidence in the literature supporting chiropractic care for this condition

however, chiropractic treatment of the antagonist muscles or MUA may be of help





Cervical Spondylotic Myelopathy



What is the definition of CSM?

a neurological disease caused by stenotic encroachment of the cervical spinal cord

the stenosis causes compression of the cord and/or blood supply  resulting in direct mechanical damage and/or neuroischemia



What happens in cervical spondylosis?

with spondylosis, an enlargement of the IVD diameter occurs at the expense of the central canal diameter



What are 3 factors associated with stenosis?

static factors ( changes of the surrounding elements or congenital shallowness of canal depth

dynamic factors

vascular factors ( atherosclerosis, smoking effects



What is the best way to accurately diagnose canal stenosis?

determine the body-to-canal ratio ( take AP measurement of vert. body and AP measurement of canal…find the ratio

Pavlov established a 92% accuracy when the ratios were less than 0.82



What is significant about the anatomy of the spinal cord in regard to CSM?

at C1, the cord only occupies 50% of the central canal but takes up 75% of the canal at C6

consequently, it is rare that degenerative myelopathy occurs above the level of C4

also, it is important to note that this decrease in canal diameter has a direct implication on the cord’s vascular supply



Notes: 

severity is not proportional to the amount of pain that the patient is in

the midthoracic spine is also vulnerable due to a decrease in vascular supply to that region

people have an incredible ability to adapt to a single level myelopathy



Describe how blood is supplied to the spinal cord and what area of the cord is most affected by ischemia when compressed.

70% of the blood supply is provided by the anterior spinal artery

30% is supplied by the posterior spinal artery

cord compression causes increased pressure in the lateral portions of the cord (between the areas supplied by the anterior and posterior arteries) and causes a “bowing” effect anatomically ( ischemia results in this area and affects the lateral corticospinal tracts

ischemia occurs from lateral to medial and consequently, symptoms appear first in the lower extremities due to the somatotopic organization of the cord



What does flexion and extension of the cervical spine do to the spinal cord?

flexion causes the spinal canal to elongate and stretches the cord

extension causes the cord to relax and shorten; the flaccid cord will deviate to the front or back of the canal according to gravity and patient positioning (supine/prone)



What are the 4 destructive forces in CSM?

direct compression ( osteophytes pressing on the cord

bending ( during extension, a stenosed canal cannot accommodate the increased cross-sectional area of the cord…further extension increases cord compression from posterior disc protrusion and buckling of ligamentum flavum

stretching ( due to fibrotic tethering within the dura of the cord and nerve roots; tensile forces are transmitted to the spinal cord via the dentate ligaments which attach the lateral pia to the lateral dura…the result is increased lateral stress on the cord

shearing ( due to unstable vertebra that translate anteriorly or posteriorly over each other



How will a patient with CSM present to your office?

over 50 years old

painful, stiff neck

brachalgia and numb hands

spastic leg weakness with unsteady gait



What will you find during the physical exam of a CSM patient?

decreased ROM

hyperreflexia (but may see a mixed presentation in the LE’s with myeloradiculopathy)

crossed-adductor reflex

inverted radial reflex

presence of pathological reflexes (Hoffman’s, Babinski)

ataxic gait

spastic muscle weakness (but may see mixed weakness with myeloradiculopathy)

no sensory changes initially

** Remember to recheck UE & LE reflexes in dynamic positions!!!



What imaging tests are appropriate for a CSM patient?

Plain films (stress views especially)…also determine the body-to-canal ratio

MRI

Myelography

CT

Transcranial magnetic stim is ideal test for CSM: symptoms worse with F/E and lower extremity complaints of UMN lesion



How do we treat a patient with CSM?

this condition will progress slowly with long intervals of partial remission during which the patient may be relatively comfortable and functional

therefore, try a non-invasive approach first

use a cervical collar in order to avoid flexion/extension movements that provoke symptoms

Cervical F&D is not likely a beneficial therapy as flexion is a provoking factor

Although chiropractic manipulation may not be able to reverse the course of progression, it may be helpful in alleviating associated pain syndromes.  But this is just conjecture, there is no research substantiating this.  Pre or post-surgical manipulation is still questionable as to its safety and advisability.  Ultimately you must decide for yourself what you want to do.   Remember…it is ABSOLUTELY contraindicated if there is cervical instability!!!

Surgical decompression may be a final option or if the patient scores higher than 12 on the mJOA scale, if there are multiple levels of pathology on MRI or if the disease becomes progressive and severe.  An anterior surgical approach seems best.

It seems that the best conservative protocol is: continuous traction (3-4 hours), immobilization of the c-spine with orthosis, drug therapy and exercise therapy



Spinal Pain and Chiropractic Management



Why do we need to understand spinal pain?

A better understanding of the neuroanatomic mechanisms and the nature/pathophysiology of pain enables us to design rational treatment plans that fit the individual and provide predictable outcomes



What is pain?

It is defined as an unpleasant sensory and emotional experience associated with actual or potential tissue damage

Remember…nociception does not necessarily result in the emotional response of pain



What was wrong with the old way of thinking about spinal pain?

It focused primarily on structural and biomechanical factors which was originally believed to be a simple and complete paradigm.  However, its validity is becoming questionable

Intervention was designed to relieve compression and stabilize instability

Biomechanical testing was used to evaluate structural integrity



What pain generators does the new paradigm of spinal pain encompass?

 Mechanical

IVD

Facet joints

SI joints

Dorsal root ganglion

Paraspinal muscles (TrPs)

Vascular

Ischemia

Venous stasis

Intraradicular edema

Inflammatory/Immunologic

Phospholipase A2

Histamines

Bradykinin

Serotonin

Prostaglandins

Leukotrienes

Sympathetic

SNS involved in the feedback mechanism of pain

NR changes can trigger both central and peripheral sensitization

Abnormal afferent input maintains increased sensitivity and creates a vicious cycle



Remember that emotional stressors need to be addressed in regard to pain.  A depressed, unhappy patient will have a poorer outcome than a patient with a positive outlook.



How should we evaluate a patient with spinal pain?

ROM ( Look at end range stress testing

(Do certain movements increase/decrease pain? Do certain movements centralize or peripheralize pain?  Where does it go?)

Orthopedic tests ( purpose is to increase/decrease pain

(remember all tests either stretch, compress, distract or induce a physio response)

Neuro exam ( perform MRS

Reflexes (rechecked in dynamic positions)

Myotomes (fatigue testing, test also in dynamic positions and look for dynamic claudication symptoms)

Dermatomes (look for hyperesthesia/hypoesthesia, however not always reliable as patients show variability)

Diagnostic imaging ( use plain films, MRI, myelography, EMG/NCV, SSEP/DEP as appropriate



What therapies are available in the treatment of spinal disorders?

Surgery

Manipulation (HVLA & Flexion/Distraction)

Spinal injections

Manipulation w/ spinal injection

Manipulation under sedation therapy



What is the theorized mechanism of action in spinal manipulation?

Release of incarcerated synovial tags

Lengthening of soft tissue

Relaxation of intrinsic spinal muscle hypertonicity

Disruption of fibrous adhesions secondary to chronic inflammation

Gapping of facet joints

Decrease in intradiscal pressure



Can spinal manipulation cause IVD tears and consequently disc herniations?

A study by Triano et al. showed no change in disc morphology following manipulation

In one case it even caused a positive morphological change

Conclusion: there is no evidence that chiropractic adjustments cause disc herniations



What are the latest advances in our understanding of the effects of spinal manipulation?

Dishman has shown that a presynaptic inhibition of alpha-motoneuron excitability occurs post-manipulation

This may be the reason why there is a reflexive muscle relaxation after the chiropractic adjustment

Conclusion: SMT alters function which has both a biomechanical and neurophysiological component



What does Flexion/Distraction do?

Increases IVD height

Decreases intradiscal pressure

Removes subluxation of the facet articulations and restores physiologic motion

Increases central canal diameter



Whiplash Associated Disorders



What is whiplash?

Whiplash is an inertial response of the body to the forces delivered to it in which the head and neck undergo an excursion but in which neither the head nor the neck suffer any direct blow



Describe the etiology and pathogenesis of whiplash.

Lower c-spine is thrust upward and forward

The c-spine is compressed from below and the lower cervical segments extend while the upper segments are relatively fixed.

The c-spine assumes an S shape during the first 50-75 ms after impact

Thereafter, all segments are progressively extended until the head is thrown into extension.

The important forces in whiplash are compression and shear.

Compression causes abnormal extension --> this results in abnormal separation of anterior elements of the neck and abnormal patterns of compression posteriorly



Can low velocity impact cause neck injury?

Yes.  In one study, no excessive motion occured beyond normal ROM following impact yet subjects still experienced mild discomfort.

It was determined that the threshold for mild injury was 8 km/hr



What determines the extent of injury following impact?

Every individual is affected differently and consequently, the doctor must evaluate each patient on a case by case basis

Variables known to affect the outcome include:

Posture

Tensile strength of ligaments

Body position (victim leaning forward?  head in rotated before impact?)

Collagen fibers (flexibility)

Amount of muscle activation and inhibition (was the victim ready for impact?)

Size of the spinal canal

Excitability of the nervous system (an individual’s susceptibility to pain)



What structures are affected in a whiplash injury?

Zygapophyseal joints

Discs

Alar ligaments



Do capsular ligaments need to be torn to be non-functional or painful?

No.  In fact, a subfailure ligamentous injury will significantly alter its mechanical properties and also predispose to post-traumatic degenerative changes.



What types of injury can occur to the zygapophyseal joints? (don’t memorize)

subchondral fracture

pillar fracture

capsular tears and avulsions

rupture

displacement or hematomas of the intra-articular meniscoids

hemarthroses

damage or fissuring of the articular cartilage











What kinds of forces cause disc destruction during a whiplash injury?

Shear ( stretches the annular fibers

Flexion ( anterior compression and posterior distraction

Hyperextension ( tensile stress anteriorly (leading to ALL tear)

Lateral flexion

Lateral flexion w/ rotation



What effects may result from disc damage following whiplash-type trauma?

The disc can produce direct nociceptive or referred symptoms

It may also cause radiculopathy due to nerve injury during extension, herniated NP, zygapophyseal/uncovertebral joint swelling or fracture with associated z-joint hemorrhage



What complications may arise in the nearby musculature following whiplash?

Segmental instability in the c-spine necessitates greater dynamic control from the surrounding muscles and this increased demand leads to tissue overload and muscle fatigue

Consequently, TrP formation occurs and when the muscle is active, they cause significant pain both locally and distally from the site of involvement

If muscle spasm persists, this sets up an inflammatory response in the area causing myofascial shortening and or tissue scarring



What other complications may result?

Fractures, bruising and trauma of the synovial folds of the atlantoaxial joint

TMJ dysfunction with pain due to internal joint derangement or myofascial in nature

Headaches

Post-concussion headache

Remember to look for:

Positional dizziness

Sluggish near point convergence

Sluggish direct papillary reflex

Pt complains of HA and difficulty concentrating

Visual disturbances

Blurred vision common

Loss of kinesthetic sense

Dizziness

Concentration, cognition and memory deficits

Weakness and feeling of ‘heaviness’ in the upper extremities with no definite abnormalities on clinical examination

Paresthesia ( likely due to lower brachial plexus entrapment



NOTE: up to 20% of patients may not respond to conservative care even after 2 years of treatment.  That’s just the way it is.

�

Name some other factors that influence a whiplash patient’s prognosis.

Older age

Pre-traumatic HAs

Head rotation or inclination at impact

More severe initial neck and head pain

Wide variety of subjective complaints

Radiographic spondylosis

Radicular symptoms

Early concern about long term disability



What is litigation neurosis?

A doctor’s presumption that the patient is faking a whiplash injury 

We shouldn’t assume everyone is faking; instead, exhaust every option possible before concluding that the patient is malingering

There is no real evidence that either malingering for financial gain or pre-existing psychological factors contribute in any significant way to the natural history of whiplash injury



(There are both physical and psychological responses to injuries which occur after a whiplash…consequently since these are interrelated issues, both must be treated in a multidisciplinary fashion.



(In the case where the patient has chronic symptoms resulting from a whiplash accident, 4 things need to be considered in patient evaluation:

organic damage

psychological illness

unreported pre-accident symptoms

conscious exaggeration



How should we perform a physical examination on a whiplash patient?

Perform the exam as you would with any other patient except remember that he will have decreased ROM and be in acute pain…therefore, no need to go overboard on orthopedic tests

Dynamic testing is important as usual



What appropriate imaging tests should be performed?

Plain films (stress films are necessary if you suspect instability)

CT/Tomography/3-D (good for pillar fractures or other pathology)

MRI

Bone scan (for subtle underlying fractures)

SPECT (best tool to determine subtle fractures)



Should neurophysiological tests be performed?

Not likely.  EMG/NCV, SSEP and EEG/Brain mapping are rarely used.  In fact, these are used more for financial gains in whiplash cases than diagnostic purposes.



What are the Quebec Task Force Recommendations for treatment?  (TQ!!!)

Immobilization: including bed rest, collars and cervical pillows

Manipulation

Exercise (esp. ROM)

Traction

Spray and stretch is NOT recommended

Surgery only if progressive neuro findings found

Injection (in Grade III)

Medication (none for Grade I, non-narcotic analgesics and NSAIDs in Grade II and III)

In general, the key point is to get the patient active again as soon as possible

NOTE: These recommendations are CONTROVERSIAL but remain the standard to which we will be held to



The use of collars may be of value for the acute patient initially but don’t let the patient become dependant on it!  Use sparingly!



What exercises should be included in rehabilitation programs for whiplash patients?

Exercises should include eye-head-neck-arm coordinated movements, coordination of the vertebral column and return the phasic component of musculature



How does manipulation appear to help in the treatment of whiplash?

Manipulation may help in restoring proprioceptive function in the cervical spine



Take Home Point: early intervention = better prognosis





Scoliosis



What are the biomechanical considerations we need to think about in our discussion of scoliosis?

Lateral flexion of the thoracic spine when accompanied by flexion is associated with coupled rotation of the vertebral body

In the upper thoracic spine, the spinous processes point to the convexity of the physiologic curve

In the middle and lower thoracic spine this pattern is not as marked nor is it consistently present

The direction of coupled axial rotation in the middle regions is in some cases the reverse of the upper thoracic and cervical regions ( the axial rotation is in a direction opposite of what would be expected from the physiologic coupling between lateral bending and axial rotation



What factors cause normal coupled motion to be altered in thoracic idiopathic scoliosis?

loss of physiologic kyphosis

convex vertebral motion

lateral bending



What vertebral deformations may occur with scoliosis?

Wide pedicles on one side and a short pedicle on the other

Transverse processes may be asymmetrical in their spatial orientation

The spinous process may be deformed and bent out of midline

The laminae and the vertebral bodies are asymmetric



Biomechanical, biological and clinical evidence clearly indicates that the problem is one of front-back symmetry and not right-left

The deformity of idiopathic scoliosis is 3-D resulting from visco-elastic buckling of the spine in both the coronal and transverse planes

The buckling process must occur during the phase of spinal growth

Hormonal and genetic factors play a role in the inability of the body to recognize and correct abnormal curves

Unequal distribution of Type I and II fibers

Asymmetric paraspinous musculature

Equilibrium dysfunction



What is the etiology of scoliosis?

Genetics

Structural elements of the spine

Paravertebral musculature

Metabolic and chemical factors

Endocrine

CNS (melatonin, serotonin, calmodulin)



What are the two periods of rapid spinal growth?

Birth to age three

Adolescence

�According to the Tanner Classification system, what are the ages of growth spurt for boys and girls?

Girls 8-14

Boys 11-16



Risser’s sign: looks at ossification of the iliac crest starting at the ASIS



Left hand x-ray: there is a detailed text showing the stages of ossification of the left hand



What is a structural curve?

A segment of the spine with a lateral curvature having a lack of normal flexibility



What is a compensatory curve?

A curve above or below a major curve that tends to maintain normal body alignment

Synonymous with secondary curve



What is a primary curve?

The first or earliest of several curves to appear, if identifiable



What things in the patient’s history should we look for?

How was the curve discovered?

Any progression since the time of discovery?

Is there pain?

General health

Family history

Maturity (menarche)



How should we examine a scoliosis patient?

Observation (skin, curves)

ROM (F/E/LF)

Maturity

Leg length



How prevalent is leg length inequality?

In kids, 60-90%

In adults, ~4-8%

1cm difference







What is the effect of LLI?

Several studies seem to indicate that a 5-7 mm difference is most often associated with biomechanical compensation patterns

Factors to consider:

Degree of inequality

Ability of the pelvis and spine to compensate

Associated problems



How do we measure LLI?

Radiographic evaluation

Orthopedic measurement (unreliable!)

Actual LL: ASIS to medial malleolus

Apparent LL: Umbilicus to medial malleolus

Visual inspection using heels or malleoli as references (unreliable!)



What treatment options are available for scoliosis?

Observation

Bracing

Lateral electrical stimulation on the side of convexity

CMT/ F&D

Exercise

COPES (bracing, stim, exercise, CMT, nutrition, hydrotherapy)

Surgery (curves > 45 degrees)

Don’t forget to manage the psychological aspects (decr. self-image)





Myofascial Pain and Fibromylagia



What is pain?

An unpleasant sensory and emotional experience associated with actual or potential tissue damage

It is subjective and each person learns application of the word early in life

Remember: PAIN ( NOCICEPTION

Pain is only interpreted when the nociceptive signal is received in the cortex; pain occurs in the brain and not at the level of the tissue receptor



Nociceptors: primary afferent neurons that respond to noxious or potentially tissue damaging stimuli and can be sensitized











What is ‘windup’? (TQ!!!)

The progressive increase in the magnitude of C-fiber responses of dorsal horn neurons produced by repetitive activation of C-fibers

Chronic nociceptive input leads to physiological changes that cause the magnitude of the C-fiber responses to increase

It is believed to lead to central sensitization



Describe the pathophysiology of windup.

Activated C-fibers release glutamate in the dorsal horn which has potent excitatory effects on 2( neurons mediated by AMPA and NDMA receptors

AMPA are rapidly desensitized and have short lived effect

Then NDMA receptors activate after repeated stimulation which allows large amounts of Ca2+ to be released (( threshold) and stimulates 2( neurons giving rise to prostaglandins and nitric oxide synthesis (mediators of inflammation)

Eventually these processes cause response amplification of 2( neurons



What is central sensitization? (TQ!!!)

This is an increase in the excitability of neurons in the spinal cord with a change in receptive field properties, a reduction in threshold, and increase in responsiveness and spatial extent and the recruitment of novel inputs



Some key terminology (not likely on the test):

Hyperalgesia

Referred pain

Peripheral nociceptive sensitization

Dysafferentation

Neuroplasticity



What is the role of descending inhibition?

It is evident that the spinal cord mediation cannot fully explain the perpetuation of pain.  There also appears to be a lack in the inhibitory system.

A decrease in the effectiveness of the inhibitory system leads to increased responsiveness of spinal reflex pathways and pain sensations



Manipulation and exercise may activate reflexes at the spinal cord and also activate descending inhibitory mechanisms.



What is the difference between myofascial trigger points and fibromyalgia?

TrPs are locally painful whereas fibromyalgia causes generalized tenderness

Dr. Scotti’s research has shown that TrPs are actually areas of increased vascular perfusion and not ischemia!!!





Describe fibromyalgia syndrome.

It is a generalized soft tissue pain syndrome

It is a CNS problem not a muscular pathology

CFS and FMS are not likely the same thing even though both are classified as generalized pain syndromes

Fibromyalgia is not a disease; it is a clinical construct to characterize a chronic pain syndrome



How does FM present clinically?

4-7x more common in females

Presence of widespread pain for > 3 months

Pain/tenderness that can be elicited by manual pressure at 11 or more defined tender points (according to Amer. College of Rheumatology)…in reality FM patients hurt no matter where you touch them

Poor sleep with fatigue and a feeling of weakness

Dysesthesia/Paraesthesia

Cognitive difficulties

Auditory/vestibular/ocular complaints

Chronic rhinitis/allergies

Palpitations

Regional pain

Subjective sense of joint swelling



What other conditions need to be differentially diagnosed from FM?

Myofascial pain syndrome

CFS

Depression/Anxiety

Multiple bursitis/tendonitis sites

Endocrine myopathies

Hypothyroidism

Occult malignancy

RA, SLE, Polymyalgia rheumatica, Giant cell arteritis, polymyositis



What lab tests should be run? TEST QUESTION!!!

CBC, ESR, ANA, Thyroid panel, comprehensive metabolic profile



Can chiropractic treatment help with FM?

Yes!!!

Pain inhibition by normalizing hyperactive pain reflex generator mechanisms through normal CNS regulatory mechanisms

It is believed that manipulation may induce normalization of hyperactive pain reflex generator mechanisms via normal CNS regulatory mechanisms

A stretching of the apophyseal joint capsules reflexively inhibits facilitated motor pools responsible for increased muscle tone

Articular adhesion release

Increased ROM

Soft tissue massage

Spray and stretch

Education (aggravating factors, proper sleep habits, good body mechanics)

Bottom line: pain threshold is lowered so you must address the CNS; use CMT, psych counseling, nutrition, St. John’s wort





Spinal Rehabilitation



Musculoskeletal disorders are now the most common cause of chronic incapacity in industrialized nations

Back pain accounts for > ½ of all cases

Many questions still remain regarding exercise prescription for LBP with regard to the exact prescription and the method of application

People will respond about the same to whatever you prescribe; there is a general lack of treatment specificity which suggests that the main effects of therapy are induced by some ‘central’ effect perhaps involving an adjustment of perception in relation to pain and disability

TAKE HOME MESSAGE: MOVEMENT IS LIFE!!!



What 3 systems work together to promote spinal stability?

CNS

Osteoligamentous system

Muscle subsystem



What are the tasks of the spinal column?

Must be flexible to allow for movement and function

Yet must be rigid esp. under a load, to maintain anatomic relationships and protect neurological structures



What does the passive (ligamentous) system do?

In the neutral position, this system functions as transducers (signal producing devices) for measuring vertebral positions and motions

At end range, this system develops reactive forces that resist spinal motion

It does not provide any significant stability to the spine









What does the active (musculotendinous) system do?

Muscles and tendons are the means by which the spinal system generates forces and provides the required stability to the spine

The magnitude of the force generated in each muscle is measured by the force transducers built into tendons of the muscles



What does the neural control system do?

It receives info from various transducers, determines the specific requirements for spina stability and causes the active subsystem to achieve the stability goal



How do you define instability?

When abnormally large intervertebral motions cause either compression and/or stretching of inflamed neural elements or abnormal deformations of ligaments, joint capsules, annular fibers and endplates, which are known to have significant density of nociceptors

Clinical instability = > 3mm of movement

Sublinical = abnormally large or poorly controlled intervertebral motions excite nociceptors to the degree that pain is produced



When will instability arise?

Joint hypo/hypermobility

Impaired sensory processing

Muscular weakness or fatigue

Incoordination

Muscular hypertonicity



When will pain be experienced with regard to instability?

Persistent dysfunction beyond the inherent compensatory ability of the stabilizing system can cause tissue deformation leading to nociceptor activation and eventually pain



What is the goal of spinal stabilization?

To recondition key spinal stabilizers while improving control and coordination

Strength and endurance are important

Muscles can actively assist in restoring the equilibrium position by alteration of their activation and the stiffness of activated muscles stabilizes the loaded spine



How should we handle acute patients?

Assist/promote anatomic rest

Control/reduce inflammation and muscular reaction

Control pain

Adjust asap



What are the 3 McKenzie principles?

Postural

Dysfunction

Derangement



How should we handle the late acute/early subacute patient?

Increase/maximize pain-free ROM

Minimize deconditioning (start activity asap)

These principles also apply to the post-surgical patient (2-3 wks post-op)



How should we handle the subacute/chronic patient?

Restore strength/endurance in pain-free ranges

Increase physical capacity



What lifestyle modifications may be necessary for the patient?

Modify social and recreational activity

Diminish work risk factors

Psychological elements



What factors need to be considered as the patient transitions to active (self) care?

Duration of the episode

Number of previous episodes

Response to acute intervention

Anticipated activity

Patient motivation

Doctor/staff training



What should a stabilization program involve?  TEST QUESTION!!!

Ideally, the exercise will challenge muscle, impose minimal joint loads to the spine and do this in a way that enhances joint stability in a neutral posture and requires elements of whole body stabilization



It’s time to fire Dr. Miller…

Bent knees during situps does not significantly unload the spine

Pelvic tilts actually preloads the annulus and posterior ligaments which appears to be associated with an increase in the risk of injury; neutral pelvis is much better





When should spinal flexibility exercises be incorporated?

Not until the spine is stabilized and has undergone strength and endurance conditioning



Successful program = neutral spine stabilization exercise + hip & knee mobility



What’s more important strength or endurance?

Studies seem to indicate that endurance has a much more prophylactic value than strength

Endurance should precede specific strengthening exercise in a gradual progressive exercise program (longer duration, lower effort exercises)



Is aerobic exercise important?

Growing body of evidence supporting the role of aerobic exercise in reducing incidene of low back injury and in its treatment



Dr. Miller did teach something correct…

Abdominal strengthening esp. side bridges works the lateral obliques without inducing high lumbar compressive loads and also activates/strengthens the QLs which are needed for stabilization during a compressive load



Deep cervical flexiors have a role in neck pain and HAs



Quadriped Single leg extension exercise minimizes external loads on the spine and produces spine extensor moment (and small isometric twisting moments) which activates the extensors…Dr. Miller strikes again!



NOTE: we cannot equate the C-spine with the L-spine because there are significant neurophysiological and anatomic differences.  Therefore the rehab principles for lumbar spine don’t apply to the C-spine.



How do we evaluate the cervical spine?

Look for faulty movement patterns:

Prehension

Gait

Breathing

Arising from a supine/seated position

Cervical stability

Postural stability

Scapular stability

Eye-head-neck coordination

Pelvic function





Passive c-spine instability: failure of the ligaments and IVDs



Dynamic instability: dysfunction in CNS control of muscular reactions to external and internal perturbations that threaten the stability of the spine



What is cervical sensorimotor training?

A way to provide the CNS with an abundance of somatosensory input in an attempt to restore a faulty motor program to normal and to stimulate spinal stabilization system

Use rocker boards, wobble boards, balance sandals

Phasic (eye-head-neck) exercises



Describe the premise of cervical stabilization.

Need to selectively train the stabilizing system to areas related to cervical function: cervicals, scapula, lumbopelvic

Progressively challenge each stabilizing system by applying a load and introducting extremity movement



What are the effects of manipulation?

Increase ROM

Neural adhesions (release)

Decrease local muscle spasm

Decrease pain



Cervical spine anterior decompression/fusion: new bone replaces the disc 5 months after surgery



Cervical spine posterior laminectomy: lamina is removed and fused with pedicle screws…DO NOT ADJUST!!!



Lumbar spine fusion: should get surgical fusion if instability exists, degenerative disc dz, spinal stenosis, internal disc disruption, deformity

�

Final Exam (60 Test Questions):



Gold standard test for TOS = none

In whiplash, injury is cause by compression

Quebec Task Force Guidelines

What blood work should be done in a FMS patient?

FMS Hx, DDx, Chiro Tx

Fibromyalgia is not a disease

Criteria for FMS

Diff comp myelopathy?

Stress, compress, distract, physiologic response

HAs: Hx, DDx, physical exam, Tx

Anatomic

Tension-migraine continuum

Arnold-Chiari

Syrinx

Cervical dysfunction

Postconcussion

CN exam

Extrapyramidal lesions

Differentiate btwn central sensitization vs. wind-up

Cervical radiculopathy

Why spinal adjustment works

DDx thoracic spine pain

Algorithm

Objective outcome measures

LB: Owestry, Roland Morris
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