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Cervical Spine Injuries Laboratory

I. Primary Survey

A. Airway

1. Check & monitor

B. Breathing

1. Check & monitor

C. Circulation

1. Check & monitor

II. Secondary Survey

A. History

1. Primary complaint

2. Paralysis

3. Sensations

a. Vertigo, Tinnitus

b. Paresthesia, hyperesthesia, hypoesthesia, anesthesia

c. Catching

d. Snapping

e. Locking

4. Muscle function

5. Mechanism of injury

a. Direct trauma

(1) Posteriorly

(a) Posterior musculature contusion

(b) Spinous process contusion/fracture

(c) Transitory paralysis

(2) Anteriorly

(a) Apnea

(b) Laryngeal spasm

(i) Developing hematoma

(c) Fractured or compressed thyroid cartilage, hyoid bone, trachea

(d) Cervical rib syndrome

(3) Laterally

(a) Brachial plexus compression/stretch

(b) Cervical facet joint sprain

(c) Long thoracic nerve injury - serratus anterior weakness

(d) Common carotid artery contusion

(4) Direct axial compression

(a) Burst fracture of Atlas (Jefferson fx)

(b) Posterior arch fx of Atlas

(c) Usually C3 or C4

(d) teardrop fx/disl

(e) anterior subluxation C3 on C4 after interspinous ligament tear

(f) unilateral  or bilateral facet dislocation

(5) Overstretch

(a) Hyperflexion

(i) sprain, strain, subluxation, dislocation, or fx

(ii) vertical compression fx, C5 most common

(b) Hyperflexion with cervical compression

(i) Potentially most severe, usually middle to lower C-spine, C4-7

(ii) numerous ligamentous injuries

(iii) atlantoaxial subluxation or dislocation

(iv) dens fx

(v) cervical body fx

(vi) teardrop fx of C5

(vii) posterior protrusion of C5-6 disc

(viii) vertebral body comminuted fx

(c) Hyperflexion with rotation

(i) intervertebral disc herniation

(ii) unilateral facet dislocation, head locked to one side, cervical nerve root compression (neuropraxia)

(iii) unstable bilateral facet dislocation

(iv) may have previous or developmental cervical stenosis, cervical ligament instability, or bony irregularities

(d) Hyperextension

(i) Usually involve C5-6, may include posterior fxs, spinal cord or nerve root damage

(ii) Preexisting cervical stenosis patient are particularly susceptible to serious problems from hyperextension

(iii) Other injury possibilities include:

(iv) anterior longitudinal ligament injuries

(v) sternocleidomastoid strain

(vi) spinous process fracture

(vii) joint subluxation/dislocation in the presence of anterior longitudinal ligament tears

(viii) narrowing of spinal cord by indentation of ligamentum flavum

(ix) disc herniation & posterior longitudinal ligament tears in the presence of subluxation/dislocation

(x) facet dislocation or fracture

(xi) spinal cord damage may occur but usually prevented by spinous process fx

(xii) dens fracture leading to cord damage or death

(xiii) vertebral artery compression leading to tinnitus & vertigo

(e) Hyperextension with rotation

(i) pinching of nerve roots on involved side

(ii) vertebral artery ischemia or thrombosis resulting in extremity tingling, momentary feeling of paralysis

(6) Whiplash

(a) Concussion

(b) TMJ injury

(c) Pharyngeal or retropharyngeal hematoma or hemorrhage in muscular layers of esophagus

(7) Cervical rotation - sequence of injuries

(a) articular capsular ligament sprain resulting in capsular effusion

(b) capsular ligament tears

(c) unilateral joint subluxation with spontaneous reduction

(d) unilateral joint subluxation without reduction

(e) joint dislocation with inferior facet upward & forward over superior facet below

(f) Contralateral articular process or pedicle fracture

(g) Internal carotid artery compression

(h) Nerve root impingement

(i) Wry neck or torticollis

(8) Lateral flexion - compression on one side & traction on the other side

(a) Fracture through pedicle, vertebral foramen, facet joint

(b) ligament sprains or tears on opposite side

(c) Brachial plexus stretch or compression injuries

(9) Insidious onset

(a) Daily activities/postures

(b) Occupation

(c) Sleeping position

(d) Tension & stress

(10) Chronic problems

6. Pain

a. Location

(1) Local

(2) Referred

(a) Cervical

(i) Somatic - musculoskeletal 

(ii) Radicular - compression or irritation of spinal nerves or nerve roots

(3) Head

(4) Facial

(5) Eye

(6) TMJ

(7) Throat

(8) Thoracic, clavicular, & scapular

(9) Chest wall

(10) Shoulder

(11) Elbow

(12) Wrist & hand

(13) Cervical spine - tumors, brain lesion, heart

b. Type

(1) Sharp

(2) Sharp, shooting

(3) Dull, aching

(4) Twinges with movement

(5) Sharp, burning

(6) Tingling, numbness

(7) Stiffness

(8) Sharp pain with coughing, swallowing, sneezing, straining

(9) Throbbing pain

c. Timing

(1) On waking

(2) End of the day

(3) All day

(4) With certain movements

(5) Night pain

7. Onset

a. Immediate

b. Gradual

8. Previous history

B. Observation

1. Note alignment & level of head, neck, shoulders, back, & pelvis

a. Musculature

b. TMJ

c. Scars

2. Head carriage, positioning, ability & willingness to move

3. Both feet flat on floor

4. Observe posture in standing and bending positions

a. Anterior - standing, sitting

b. Posterior - standing, bending forward & to each side

(1) Spinous process alignment

(2) Scapular position & interscapular space

(3) Shoulder height

c. Lateral - standing, bending forward

(1) Forward head

(2) Anterior glenohumeral position

(3) Thoracic kyphosis

C. Palpation

1. With patient supine palpate occipital protuberance, cervical spine, mastoid processes, facet joints, sternoclavicular muscles, supraclavicular fossa, carotid pulse (Hoppenfeld 108-113)

2. Palpate 

a. Dermatome testing

b. Thyroid cartilage, hyoid bone, trachea

c. Paraspinal muscles during relaxation & contraction

(1) Sternocleidomastoid

(2) Platysma

(3) Anterior vertebral muscles

(4) Trapezius

(5) Levator scapula

(6) Splenius capitis & cervicis, Semispinalis cervicis & capitis

(7) Rhomboids

d. Glands & nodes, parotid gland, submandibular gland & nodes, cervical lymph node

e. Cervical pulse & peripheral pulse

f. Occipital protuberance

g. Spinous & transverse processes

h. Facet joints

3. Movement

a. Observe active range of motion of cervical spine in to 

(1) Flexion, nodding in upper, flexion in lower, limited to 800-900
(2) Extension – limited to 700
(3) lateral flexion, right & left, mostly in occiput-C1 & C1-C2, limited to 200-450
(4) rotation, right & left, limited to 700-900
(5) combined movements

(6) repetitive movements

(7) sustained movements

b. Measure neck length with tape from occipital protuberance to C7 spinous process

D. Stress Tests

1. Resistance movements

a. Apply resistance to each side of head as you have patient move their head in to (Booher 345, Hoppenfeld 117)

(1) Flexion, stabilize shoulder and forehead

(2) Extension, stabilize shoulder and back of head

(3) Rotation, left & right, stabilize ipsilateral shoulder & side of jaw

(4) Lateral flexion, left & right, stabilize ipsilateral shoulder & side of head

2. Apply resistance to check upper extremity myotomes

a. Head flexion (C1)

b. Cervical rotation, right & left (C2)

c. Cervical lateral flexion (C3)

d. Shoulder elevation (C4)

e. Shoulder abduction (C5)

f. Elbow flexion (C6)

g. Elbow extension (C7)

h. Thumb extension (C8)

i. Finger abduction (T1)

3. Reflexes, Check each of the following

a. Biceps reflex (Hoppenfeld 120)

b. Brachioradialis reflex (Hoppenfeld 121)

(a) Triceps reflex (Hoppenfeld 122)

(b) Hoffmann’s sign – (upper extremity equivalent of Babinski’s reflex) Examiner holds patient’s middle finger & briskly flicks distal phalanx.  Positive sign if IP joint of thumb in same hand flexes.  May also be done dynamically by asking patient to repeatedly flex & extend the head & then test as described above.  Positive test indicate upper motor neuron lesion.

4. Passive movements, take through all ranges combined with palpation of structures

a. Flexion

b. Extension

c. Lateral flexion – each way

d. Rotation – each way

e. Overpressure to entire cervical spine in extension

f. Overpressure to upper cervical spine in extension

g. Overpressure to lower cervical spine in extension

h. Special Tests

i. Test for Neurological Symptoms

(1) Foraminal compression (Spurling’s) test

(a) Perform cervical compression test, both in sitting & in supine (Hoppenfeld 126)

(i) Supine or sitting, gently press the head caudally and ask patient to describe pain & location.

(a) Head in neutral

(b) Head in extension

(ii) Head in extension and rotated to side of complaint

(b) + if pain radiates into arm toward which the head is side flexed for possible stenosis, cervical spondylosis, osteophytes, trophic facet joints, herniated disc

(2) Reverse Spurling’s Sign - if pain is felt on opposite side from which is flexed, indicates muscle spasm

(3) Maximal Cervical Compression Test

(a) Lateral flex & rotate to same side, repeat to other side, + if pain radiates into the arm.  If head is taken into extension & compression applied, the intervertebral foramina close maximally & symptoms are accentuated.  Pain on concave side indicates nerve root or facet joint pathology.  Pain on convex side indicates muscle strain.  2nd position may also compress vertebral artery.  To test vertebral artery hold position for 20-30 seconds to elicit symptoms (dizziness, faint feeling)
(4) Distraction test

(a) Place one hand under patient’s chin & other hand under the occiput, then slowly lift patient’s head, positive if pain is relieved or decreased when distracted, indicating that pressure on nerve roots has been relieved.  May also be used to check shoulder.  If patient abducts arms while traction is applied, which may relieve same symptoms from same cause even further.

(5) Upper Limb Tension Tests (Brachial Plexus Tension or Elvey Test)

(a) Upper limb or brachial tension test - progressive test to determine if nerve tension is causing cervical, shoulder or upper extremity symptoms, order is important.  Actually four separate parts to test.  Pain is assessed at each position before next movement.  Supine, head neutral, scapula depressed, shoulder extended 100, abduct arm 110-1300 to full stretch, adduct slightly until pain free.  Then externally rotate 600 to point of pain (elbow flexed 900), internally rotate slightly until shoulder pain free.  If no symptom reproduction, supinate forearm without shoulder elevation and then slowly extend elbow.  Prevent shoulder girdle elevation.  If no symptom reproduction, extend wrist and fingers while maintaining supination and elbow extension.  Athlete extends joints actively followed by your gentle overpressure.  Maintain wrist & finger extension, release elbow & allow flexion.  Note changes.  Elbow is often not done until last so that its large ROM of motion can be used to measure progress.  If symptoms are minimal or negative, head & cervical spine may be taken into contralateral lateral flexion as a sensitizing test.  Numerous normal tissues are stretched so it is important to distinguish between normal & pathological signs.  Pathological signs would be reproduction of patient’s symptoms, differentiation of R & L symptoms, & alteration of symptoms ipsilaterally by sensitizing test.

(b) Evans modification of ULTT is done sitting, patient abducts arms with elbows extended, stopping just short of symptoms.  Patient externally rotates shoulder just short of symptoms.  Examiner holds in that position & then patient flexes elbows till hands lie behind head.  Radicular symptom reproduction with elbow flexion is + test.  Stresses primarily ulnar nerve & C8 & T1 nerve roots.

(c) Bikele’s sign – Seated patient abducts arm 900 with elbow fully flexed.  Extend arm at shoulder, then extend elbow to determine if radicular pain is caused.

(6) Shoulder Depression Test – side flex patient’s head to one side while applying downward pressure on opposite shoulder.  If pain increased it indicates irritation or compression of nerve roots, foraminal encroachments such as osteophytes in area or adhesions around dural sleeves of nerve & adjacent joint capsule on side being stretched.  May also be used to evaluate brachial plexus lesions.
(7) Shoulder Abduction (Relief) Test (Bakody’s sign) – In sitting position, patient’ s arm is actively or passively abducted to rest on top of head.  A decrease in symptoms or relief indicates a cervical extradural problem such as a herniated disc, epidural vein compression, or nerve root compresssion, usually in C4—C6 area.  Arm abduction decreases length of neurological pathway & decreases pressure on lower nerve root.

(8) Lhermitte’s Sign – patient in long sitting position, examiner passively flexes patient’s head & one hip simultaneously with leg kept straight.  Test is positive if sharp pain runs down spine & into upper or lower limbs, indicating dural or meningeal irritation in spine or possible cervical mylopathy.  Similar to combination of Brudzinki & SLR test.  If patient can actively flex head to chest while in supine lying position, it is called Soto-Hall Test.  If hips are flexed greater than 1350, greater traction is placed on spinal cord.

(9) Jackson’s Compression Test – Patient rotates head to one side, examiner then carefully pressures straight down on head.  Repeat with head rotated to other side.  Positive if pain radiates into arm, indicating pressure on nerve root.  Dermatome indicates which nerve root is affected.

(10) Scalene Cramp Test – Patient sits & rotates head to affected side & pulls chin down into hollow above clavicle.  If pain increases, it is usually in trigger points of scalenes toward which head rotates.  Radicular signs may indicate plexopathy or TOS.

(11) Valsalva Test – Patient takes a deep breath, hold it while bearing down as is attempting a bowel movement.  Increased pain is positive sign which may be caused by increased by intrathecal pressure, which usually results from a space-occupying lesion such as a herniated disc, tumor, or osteophytes.  Very subjective.  Utilize care & caution, patient may become dizzy & pass out if procedure blocks blood supply to brain.

(12) Tinel’s Sign for Brachial Plexus Lesions – Patient sits with neck slightly laterally flexed while examiner taps along area of brachial plexus on different nerve roots.  A positive Tinel’s (tingling in nerve distribution) means the lesion is anatomically intact & some recovery is occurring.  If pain elicited in peripheral nerve distribution, sign is positive for a neuroma & indicates disruption of nerve continuity.

(13) Brachial Compression Test – Examiner applies firm compression to brachial plexus by squeezing plexus under thumb or fingers.  Positive only if pain radiates into shoulder or upper extremity, positive for mechanical cervical lesions having a mechanical component.
j. Tests for Upper Motor Neuron Lesions

(1) Romberg’s Test

(2) Tests for Vascular Signs

(3) Vertebral Artery (Cervical Quadrant) Test

(a) Quadrant test - patient supine, passively extend head & neck, laterally flex & hold for 30 seconds.  Positive test provokes referring symptoms if the side the head is moved to is affected.  Dizziness or nystagmus indicates compression of vertebral arteries.  Repeat to other side.  

(b) DeKleyn-Nieuwenhuyse test – performs similar function, but is done with head rotated to side instead of laterally flexed.  Both may be used to assess nerve root compression in lower cervical spine.  To test the upper cervical , examiner “pokes” the patient’s chin and follows with extension, side flexion, rotation.  Observe for pain on involved side & reproduction of arm and shoulder referred pain to confirm nerve root irritation.

(4) Static Vertebral Artery Tests – may be tested supine or sitting, watching for eye nystagmus & patient complaints of dizziness, lightheadness, or visual disturbances.  Each is increasingly provocative.  No need to progress if symptoms occur.  In sitting:

(a) Sustained full neck & head extension

(b) Sustained full neck & head rotation, right & left (if positive, known as Barre-Lieou sign)

(c) Sustained full neck & head rotation with extension, right & left (DeKleyn’s test)

(d) Provocative movement into position

(e) Quick head movement into provocative position

(f) Quick repeated head movement into provocative position

(5) Head still, sustained trunk movement left & right

(a) Head still, repeated trunk movement left & right

(6) Hautant’s Test – two parts, used to differentiate dizziness or vertigo caused by articular problems from that caused by vascular problems.  Patient sits & forward flexes both arms to 900.  Then patient closes eyes, examiner watches for any loss of arm position.  If arms move, cause is nonvascular.  Then ask patient to rotate & extend neck.  Close eyes again.  If arms waver, dysfunction is caused by vascular impairment to brain.

(7) Barre’s Test – Patient stands with arms forward flexed 900, elbows straight & forearms supinated, palms up & eyes closed, holding position for 10-20 seconds.  Positive is if one arm slowly falls with simultaneous forearm pronation, probably caused by diminished blood flow to brain stem.

(8) Underburg’s Test – Patient stands with arms forward flexed 900, elbows straight & forearms supinated.  Patient closes eyes & marches in place while holding head extended & rotated to one side.  Repeat with head movement to opposite side.  Positive if there is dropping of arms, loss of balance, or pronation of hands, indicating decreased blood supply to brain.

(9) Naffziger’s Test – Patient is seated, examiner stands behind with fingers over patient’s jugular veins.  Compress veins for 30 seconds & then ask patient to cough.  Pain may indicate a nerve root problem or space occupying lesion (ex. tumor).  If lightheadness or similar symptoms occur, terminate the test.

k. Tests for Vertigo & Dizziness

(1) Temperature (Caloric) Test – Examiner alternately applies hot & cold test tubes just behind patient’s ears on the side of the head, each side in turn.  Positive if associated with inducement of vertigo, indicating inner ear problems.

(2) Dizziness Test – Patient sits, examiner grasps patient’s head.  Examiner actively rotates head as far as possible to right then left, holding the head at the extreme of motion for a short time (10-30 seconds) while shoulders remain stationary.  Patient’s shoulders are then actively rotated as far as possible to the right & then to the left while keeping the head facing straight ahead.  If dizziness is experienced in both cases, problem lies in vertebral arteries.  Vertebral artery may be kinked resulting in decreased blood flow.  If dizziness is experienced only when head is rotated, problem lies in semicircular canals of inner ear.

l. Tests for Instability

(1) Sharp-Purser Test – Perform with extreme caution.  Determines subluxation of atlas on axis.  Examiner places one hand over patient’s forehead while thumb of other hand is placed over the spinous process of axis to stabilize it.  Ask patient to slowly flex head, while examiner presses backward with the palm.  Positive if examiner feels head slide backward during the movement, indicating that the subluxation of the axis has been reduced.  Slide may be accompanied by a clunk.  If negative, an additional test may be done.  Stabilize occiput on atlas in flexion & holds occiput in flexed position.  Examiner then applies an anteriorly directed force to the posterior aspect of the atlas.  Normally, no movement or symptoms are perceived.  Positive if patient feels a lump in throat as atlas moves toward esophagus, indicating hypermobility at atlantoaxial articulation.

(2) Transverse Ligament Stress Test – Patient lies supine with examiner supporting occiput with palms & 3rd, 4th, & 5th fingers.  Examiner places index finger in space between patient’s occiput & C2 spinous process so that fingertips are overlying the neural arch of C1.  Head & C1 are then carefully anteriorly together allowing no flexion or extension.  This anterior shear is normally resisted by the transverse ligament.  Position is held for 10-20 seconds to whether symptoms occur, indicating a positive test.  Positive symptoms include soft end feel, muscle spasm, dizziness, nausea, paresthesia of lip, face, or limb, nystagmus, or a lump sensation in throat.  Positive test indicates hypermobility at atlantoaxial articulation.

(3) Lateral Shear Test – Determines instability of atlantoaxial articulation due to odontoid dysplasia.  Patient is supine with head supported.  Examiner places radial side of 2nd MCP joint against transverse process of atlas & other MCP against opposite transverse process of the axis.  Examiner’s hands are then carefully pushed together causing a shear of one bone on the other.  Normally, minimal motion & no symptoms are produced.

(4) Alar Ligament Test – Patient lies supine while examiner stabilizes the axis with a wide pinch grip around the spinous process and lamina.  Examiner then attempts to laterally flex head & axis.  Normally, minimal side flexion occurs, with a strong capsular end feel.

m. Thoracic Outlet Syndrome Tests (see Shoulder Tests for more details)

(1) Adson Maneuver - take affected side radial pulse, hold deep breath, extend head & rotate toward affected side.  Apply downward traction on extended shoulder & arm while taking pulse to determine if it diminishes

(2) Costoclavicular syndrome test - stand in exaggerated military stance with shoulders downward & backward.  Take radial pulse before & after.

(3) Hyperabduction test - Take radial pulse before & after fully prolonged or repeated shoulder abduction.

n. Swallowing Test - Swallow several times.  Watch for difficulty or pain during swallowing which may be caused by central anterior intervertebral disc herniation, bony osteophyte, tumor or infection in soft tissue, or hematoma following a direct blow.
o. Perform Neuromeningeal Mobility Test (Slump Test of Maitland) - Patient sits high with arms together behind back.  Flex thoracic spine & hold.  Then cervical flexion & maintain.  Apply slight overpressure.  Extend knee fully and dorsiflex ankle.

(1) Lumbar & thoracic forward bending

(2) Cervical forward bending

(3) Knee extension

(4) Ankle dorsiflexion

(5) Cervical back bending

(6) Functional tests

(a) Supine lying – lift head keeping chin tucked in (neck flexion)

(b) 6-8 repetitions: functional

(c) 3-5 repetitions: functionally fair

(d) 1-2 repetitions: functionally poor

(7) 0 repetitions: nonfunctional

(a) Prone lying – lift head backward (neck extension)

(b) Hold 20-25 seconds: functional

(c) Hold 10-19 seconds: functionally fair

(d) Hold 1-9 seconds: functionally poor

(8) Hold 0 seconds: nonfunctional

(a) Side lying - (pillows under head so head is not laterally flexed) Lift head sideways away from pillow(neck lateral flexion) (must be repeated for other side)

(b) Hold 20-25 seconds: functional

(c) Hold 10-19 seconds: functionally fair

(d) Hold 1-9 seconds: functionally poor

(9) Hold 0 seconds: nonfunctional

(a) Supine lying - lift head off bed & rotate to one side keeping head off bed or pillow (neck rotation) (must be repeated for other side)

(b) Hold 20-25 seconds: functional

(c) Hold 10-19 seconds: functionally fair

(d) Hold 1-9 seconds: functionally poor

(e) Hold 0 seconds: nonfunctional
AH 323
Spine Injuries


I. Primary Survey

A. _____ Responsiveness __________________________________________________________________

B. _____ Airway _________________________________________________________________________

C. _____ Breathing _______________________________________________________________________

D. _____ Circulation ______________________________________________________________________

II. Secondary Survey

A. _____ History _________________________________________________________________________

1. _____ Primary complaint ______________________________________________________________

2. _____ Paralysis _____________________________________________________________________

3. _____ Sensation _____________________________________________________________________

4. _____ Muscle function _______________________________________________________________

5. _____ Pain _________________________________________________________________________

6. _____ Mechanism of injury ____________________________________________________________

7. _____ Previous history _______________________________________________________________

B. _____ Observation _____________________________________________________________________

1. _____ Motionlessness ________________________________________________________________

2. _____ Deformities ___________________________________________________________________

3. _____ Signs of trauma ________________________________________________________________

4. _____ Movements & positions _________________________________________________________

5. _____ Alignment of neck & back _______________________________________________________

C. _____ Palpation _______________________________________________________________________

1. _____ Tenderness ___________________________________________________________________

a. _____ Sciatic nerve ________________________________________________________________

b. _____ Bowstring test ______________________________________________________________

2. _____ Muscle spasm _________________________________________________________________

3. _____ Sensations ____________________________________________________________________

4. _____ Reflexes ______________________________________________________________________

D. _____ Stress __________________________________________________________________________

1. _____ Active movements ______________________________________________________________

a. _____ Range of motion _____________________________________________________________

b. _____ Pain ______________________________________________________________________

2. _____ Resistive movements ____________________________________________________________

a. _____ Range of motion _____________________________________________________________

b. _____ Pain ______________________________________________________________________

3. _____ Passive movements _____________________________________________________________

a. _____ Range of motion _____________________________________________________________

b. _____ Straight leg test _____________________________________________________________

c. _____ S-I Joint test ________________________________________________________________

d. _____ Pain ______________________________________________________________________

4. _____ Functional movements __________________________________________________________
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