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In the typical cervical segments one only observes non-neutral somatic dysfunction with either forward- or backward-bending restriction together with coupled sidebending and rotation restriction to the same side.  There are no group dysfunctions, although several segments can become dysfunctional one on top of another.  


At C0-C1  either forward- or backward-bending restriction occurs with coupled sidebending and rotation restriction to opposite sides.  Thus, C0-C1 Type I mechanics, although small, are clinically significant if lost. At C1-C2 the primary restriction is rotation.  Minor movement restriction is restored with treatment of the rotational restriction.  Cervical spine dysfunction can result in altered afferent stimulation by mechanoreceptors and nociceptors contributing to local and regional symptoms and influencing the integrated function of the musculoskeletal system.

Approximate Location of Sx (overlap obviously occurs):

Head:  upper 1/3 of cervical spine  ( HA, sinusitis, otitis, dizziness, tinnitus (Thorne Synergisti-C)

Neck:  middle 1/3 of cervical spine ( local neck pain, 

Arms and Hands:  lower 1/3 of cervical spine ( tingling, numbness, weakness, thoracic outlet syndrome

Specific indications for cervical treatment include chronic headache, headache related to motion and lack of mobility of the neck.

Biomechanical Issues

Chronic Neck Pain


Chronic neck pain, or cervical syndrome, is a painful stiffness of the cervical spine that can range from mild to acute, spastic torticollis and can be due to occupational and athletic causes.  Sports that may cause chronic neck pain include swimming, pitching, cycling.  Driving can also cause chronic neck pain. 


Muscle imbalances include hypertonic pecs, anterior chest and neck muscles with  hypotonicity of the posterior cervical musculature, resulting in thoracic kyphosis, scapular protraction, and mid cervical extension. The head is forward with eyes looking down.  With sitting there is lumbopelvic collapse and hyperlordosis in standing with posterior sagittal shift of thoracic on lumbar vertebrae.


Headache caused by cervical biomechanical issues is called cervicocephalic syndrome denoted by pain and restriction of motion of the upper cervical spine and associated superficial and deep pain in the head.  Visual alteration, dizziness, vertigo, nystagmus can occur.  Somatic dysfunction of C2 is found with examination.

Chronic segmental hypermobility


Chronic segmental hypermobility may be exacerbated by motion (rotatory or bouncing) or end-range positions.  The cause can be due to a whiplash-type injury or from recurrent stresses.  Common activities that can lead to hypermobility of the cervical spine include gymnastics, dance, horse riding, skiing moguls and pitching.  


Segmental hypermobility may also develop from a degenerative process and can progress to hypomobility due to spondylosis. 
Chronic repetitive injury results from improper posture leading to abnormal positions of the head and neck such as forward-head posture which results in upper cervical lordosis and flattening of the lower cervical spine.  Tightness in the extensors and weakness in the deep flexors is noted.  For example, chronic slouching with cervical extension locks all cervical vertebrae forcing rotation at C5-C6.


Chronic segmental hypermobility may also occur secondary to ligamentous instability. Acute episodes may occur with or without fracture and can be catastrophic such as a dislocation.  Chronic instability can be secondary to congenital or chronic degenerative processes such as rheumatoid arthritis or  degenerative disc disease.

Structural Anomalies

· Congenital variations are rare, but abnormalities of dens may be misinterpreted as a fracture.  The  dens may also be hypoplastic, incompletely fused to body of C2 or completely absent.  

· Os odontoideum is a condition denoted by a  dens smaller than normal and where the dens  is fixed to anterior ring of C1.  The 


atlanto-axial vertebra then move as a unit; Subluxation and instability are common. 

· Ligamentum flavum hypertrophy can occur with age, more commonly in the Japanese population.
· Posterior Ligament hypertrophy
Acute Cervical Spine Injuries

· ABC's: Airway, Breathing, Circulation
· Assume C-spine fracture if there is LOC or patient is dazed, has minor concussions, or nasal fracture.

· Immediately Stabilize, Immobilize, Management

· X-ray all athletes with significant neck pain. If no bony abnormalities with normal films then get flexionI extension views

· Perform mental status exam and defer if mental status not stable

Sprains/ Strains:  The most common injuries of the cervical spine are minor sprains I musculoligamentous injuries. 

· Symptoms include decreased ROM and paraspinal muscle spasm.  Pain may refer to the scapular or shoulder girdle region.

· Neurological symptoms are usually not present.

· More severe sprains often have a concurrent injury of the disc, facet, muscle or bone fracture.

Injury by Motion

· Extension injuries can injure posterior elements and distract or tear the anterior longitudinal ligament or anterior disc.

· Flexion injuries can compress the anterior elements and distract the posterior elements.  Tears can occur along the  posterior longitudinal ligament, intraspinal and supraspinal ligaments or the ligamentum flavum. 

· Rotation injuries are often combined with flexion or extension injuries.  

Fractures

· Components that are commonly affected by fracture include the posterior elements and facets. 

· vertical endplate fracture or burst fracture can lead to spinal injury
· Atlas (C 1 ) Fracture I Jefferson Fracture:



Superior projection of the odontoid is stabilized to the C1 ring by transverse and alar ligaments

· Separation of lateral masses implies that transverse ligament is ruptured, therefore unstable

· Hangman's fracture is an unstable, serious fracture of C2 posterior elements. Hyperextension and distraction occur often with  anterior displacement of C2 on C3

Cervical Spine Issues in Special populations

· Down's syndrome:  Up to 40% of Down’s syndrome patients have c-spine abnormalities, with atlanto-axial subluxation being the most common.  In these patients, assessment for cervical stability is necessary before participation in activities such as contact sports. People with Down’s syndrome should not dive nor are allowed to have diving starts in swimming competition.
Cervical Vascular Conditions

· Vertebral artery insufficiency (see tests)
· Trauma:  The vascular structures of concern in the anterior neck include the carotid arteries.  Vascular injury may present with fainting, stroke, or severe unilateral headache. 

Cervical Neurological Conditions

Visceral disease:  a small branch of the second cervical nerve connects with the vagus as it descends through the trunk which may account for the observation of somatic dysfunction of C2 in the presence of visceral disease.

Disc Injury:  Cervical Herniated Nucleus Propulsus (HNP)

· Cervical Radiculopathy manifests as radiation, numbness or tingling.  Radiculopathy can contribute to carpal tunnel syndrome or travel down the arm 

· Cervical stenosis is the narrowing of the vertebral canal resulting in obliteration of space around the cord or frank distortion of cord.  Stenosis may be congenital or acquired and is central or foraminal.  


Causes of acquired cases include vertebral end plate osteophytes, posterolateral disc herniation, ligamentum flavum hypertrophy or postural factors.


Patients with cervical stenosis  have a high risk for serious injury  from minor trauma.  In the event of trauma, such patients may be asymptomatic until sudden quadriparesis due to cord contusion, or burning hands following minor blow to head. 


Quadriparesis may  be transient.

· Degenerative joint disease:  The unconvertebral joint of Luschka is subject to degenerative change which results in lipping and that occasionally encroaches on the intervertebral canal posteriorly.  X ray demonstrates lipping, spurring, inflammation.

· Discopathy:  C5-6 is the most common area for disc herniation

Brachial plexus injuries:  


Also called “burners” or “stingers,” brachial plexus injuries result from overstretching often caused by the head forced to the side as the shoulder is forced downward.  Symptoms include immediate burning pain radiating into arm and hand and weakness in more than one dermatome.  Symptoms usually resolves within minutes. Symptoms usually involves upper trunk with brief motor loss at deltoid, biceps, supraspinatus, etc. If the injury is more severe or repetitive then persistent or permanent neurological deficits can occur.


Treatment is focused on avoiding reinjury.  No further contact (i.e. sports play) should be allowed until resolved. If the presentation is atypical, assume another cervical injury.  Brachial plexus injuries can also occur with shoulder subluxation or dislocation. 

Cervicobrachial syndrome is a condition of painful stiffness of the cervical spine with symptoms located in the shoulder girdle and upper extremity.

“Whiplash” injury, although described as a flexion-extension injury, usually contains a rotary component that is part of the primary lesion.
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