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Diagnosis and Treatment of Cervical Spine Clinical Instability Kenneth A. Olson, MSc, P7; OCS, FAAOMPT1 Dustin )ode6 PT2



The passive subsystem consists of the vertebral bodies, facet joints and capsules, spinal ligaments, Spinal instability is a major cause of neck pain, but and passive tension from spinal muscles and tendons. unfortunately the concept of spinal instability is often The subsystem provides significant stabilization of the ambiguous and poorly defined. For clarity, instability elastic zone and limits the size of the neutral zone. will be referred to as clinical instability throughout Also, the components of the passive subsystem act as this paper. Clinical instability is defined as the inabili- transducers and provide the neural control subsystem ty of the spine under physiological loads to maintain with information about vertebral position and moits normal pattern of displacement so that there is tion. no neurological damage o r irritation, no develop The active subsystem, which consists of spinal m u s ment of deformity, and no incapacitating pain.16 This cles and tendons, generates the forces required to paper reviews the kinematics and stabilization system stabilize the spine in response to changing loads. It is of the spine and discusses the etiology, symptoms, di- primarily responsible for controlling the motion ocagnosis, and treatment options for cervical spine clin- curring within the neutral zone and contributes to ical instability. A case report of a patient with cervical maintaining the size of the neutral zone. The spinal spine clinical instability is included to illustrate its muscles also act as transducers, providing the neural presentation and management. control subsystem with information about the forces Because of the orientation of the cervical spine generated by each muscle. facet joints, the cervical spine is designed for a great Through peripheral nerves and the central nerdeal of mobility, but it lacks stability. Because of the vous system, the neural control subsystem receives innonlinear displacement curve of the spine, the total formation from the transducers of the passive and range of motion of a spinal segment may be divided active subsystems about vertebral position, vertebral into the neutral zone and the elastic zone.15J6 Momotion, and forces generated by spinal muscles. The tion occurring around the neutral position of the neural control subsystem then determines the respine is produced against minimal passive resistance quirements for spinal stability and acts on the spinal (ie, neutral zone), and motion occurring near the muscles to produce the required forces. end-range of spinal motion is produced against inClinical instability of the spine occurs when the creased passive resistance (ie, elastic zone).13J4 neutral zone increases relative to the total range of Stability is necessary for proper functioning of the motion, the stabilizing subsystems are unable to comkinematics of the spine.15 Many authors have identipensate for this increase, and the quality of motion fied common components of spinal stability.5.11-18.19.32in the neutral zone becomes poor and unconPanjabi15 conceptualized the components into 3 trolled.l6l6J8 Degeneration and mechanical injury of functionally integrated subsystems (passive, active, the spinal stabilization components are the primary and neural control) of the spinal stabilizing system. causes of increases in neutral zone size.15 Factors contributing to the degeneration or mechanical injury are poor posture, repetitive occupational trauma, Allied Health Professions, Northern Illinois University, DeKalb, 111. acute trauma, and weakness of the cervical musculaPhysical therapist, Easter Seal Rehabilitation Center, loliet, 111. t~re.5.15.16.31 Send correspondence to Kenneth A. Olson, Northern Illinois University, Since poor quality of motion is a major aspect of Allied Health Professions, DeKalb, Illinois, 601 15-2854. E-mail: [email protected] clinical instability, aberrant motions during active
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BACKGROUND
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TABLE 1. Rating system for evaluating passive intervertebral motion of the spine and passive accessory motion of the temporomandibular and extremity joints.' Description



Grade 0



Ankylosed



1



Considerable restriction (hypomobility)



2



Slight restriction (hypomobility)



3



Normal



4



Slight increase (hypermobility)



5



Considerable increase (hypermobility)



6



Unstable



Criteria No detectable movement. Requires stress film radiology for confirmation. Significant decrease in expected range. Significant resistance to movement. Limitation expected in range. Some resistance to movement. Expected range for body type. Uniform movement throughout range. Some increase expected in range. Less than normal resistance to movement. Excessive range but eventually restricted by capsular and ligament structures. Excessive range (as in Grade 5) but without the restraint of capsular and ligament structures.
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ea tral zone (ie, mid-range), which limits their value in lumbar movement has been suggested by several authors to be a cardinal sign of lumbar clinical instabil- the diagnosis of cervical spine clinical in~tabilities.~.~~ wdeo fluoroscopy has some promise as a means to ity.2J1.nAberrant motions are described as either sudden accelerations or decelerations of movement analyze the quality of spine motion at mid-range, but or motions occurring outside the intended plane of its use for this purpose is still in the experimental r n ~ v e m e n t . ~ JAlthough l.~ the biomechanics in the stage. Passive intervertebral motion and joint play cervical region are different than in the lumbar retesting assess neutral zone size, but the tests have gion of the spine, it is hypothesized that aberrant poor interrater reliability and assess only passive momotions occurring in the mid-ranges of active cervit i ~ n . ~A. 'method ~ to measure the quality and quantical movement are cardinal signs of cervical clinical ty of active motion would be beneficial in establishinstability. Other symptoms are general tenderness in ing a diagnosis of clinical instability. Because a definithe cervical region, referred pain in the shoulder tive diagnostic tool has not been developed, cervical and parascapular area, cervical radiculopathy, cerviclinical instability will continue to be diagnosed cal myelopathy, occipital and frontal or retro-orbital through clinical findings, including history, subjective headaches, paraspinal muscle spasm, decreased cervi- complaints, visual analysis of active motion quality, cal lordosis, and pain with sustained posand manual examination methods. t u r e ~ . ~ . ~ .Also, ~ . ~passive ~ . ~ -intervertebral ~~.~~ motion Surgery is the primary treatment intervention when and joint play testing may reveal hypermobility and cervical spine instability presents with severe neurologdecreased passive restraints to motion at end-range ical involvement. Anterior cervical fusion is the most of passive spinal segmental motion (ie, a loose end common surgical intervention and has been proven feel). Imaging studies may show alterations of the e f f e c t i ~ e .Nonsurgical ~.~~ treatment is indicated when components of the passive subsystem such as ligacervical clinical instability does not severely involve or ment damage, osteophytes, vertebral fractures, disc threaten neurological structures. The goal of nonsurgdegeneration, vertebral displacement, and facet s u b ical treatment should be to enhance the function of 1UXation.S.14-16.2528 the spinal stabilizing subsystems and to decrease the Objective criteria have been established in the stresses on the involved spinal segments. Enhanced analysis of end-range flexion and extension radiosubsystems are more capable of compensating for an graphs to diagnose cervical spine instability.2.6-22.24-25v27 increase in neutral zone size.15 However, radiographs do not provide information Posture education and spinal manipulation may about the quantity or quality of motion in the neudecrease stresses on the passive subsystem.31Proper posture reduces the loads placed on spinal segments TABLE 2. Rating system for level of joint reactivity or irritability as noted at end-ranges and returns the spine to a biomechaniwith testing passive intervertebral motion of the spine and passive accescally efficient position.31Spinal manipulation can be sory motion of the temporomandibularand extremity joints." performed on hypomobile segments above and beLevel of reactivity Definition low the level of instability." By improving the mobiliPain is reported before resistance to pasHigh reactivity ty of these segments, spinal movement is believed to sive motion is detected. be more evenly distributed across several segments, Pain is reported synchronous to resistance Moderate reactivity and mechanical stresses on the level of clinical instato passive motion is detected. Pain is reported after resistance to passive bility are believed to be decreasedaS1 Low reactivity motion is detected (pain only with ovStrengthening exercises enhance the function of erpressure to passive motion). the active subsystem.I5 In the lumbar region, the mulJ Orthop Sports Phys Ther*Volume 31 .Number 4.April 2001



F



m



3



TABLE 3. Types of manipulation/mobilizationtechniques. Type ..



Description



Small amplitude movement performed at the beginning of range. Large amplitude movement performed within the range - but not reaching the'limit of the range.' Large amplitude movement performed up to the limit of the range. Small amplitude movement performed at the limit of the range. When a sudden high velocity, short amplitude motion is delivered at the pathological limit of an accessory motion. Where the patient's muscles are used to mobilize the joint by performing an isometric contraction against the operator's resistance.



Grade I o~cillation~~ Grade II o~cillation'~ Grade Ill o~cillation~~ Grade IV ~scillation~~ High velocity thrust2'
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Isometricn



tifidus and transversus abdominus play roles in spinal ~tabilization.~.~~ The multifidus provides stability by segmental attachments to lumbar vertebrae, and the transversus abdorninus provides anterior stability by increasing intra-abdominal pressure when contracted. It is hypothesized that an analogy can be made between the lumbar and cervical rnultifidus and the transversus abdominus and longus coli and longus capitus m u s cles. The cervical multifidus may provide stability via segmental attachments to cervical vertebrae, and the longus coli and longus capitus may provide anterior stability because of the position of the muscle anterior to the cervical vertebral bodies. Strengthening the stabilizing muscles of the cervical spine may enable those muscles to improve the quality and control of movement occurring within the neutral zone. Exercises to enhance the neural control subsystem



1.



may be a beneficial component of nonsurgical treatment, but the most effective exercises for this purpose have yet to be identified. However, exercises that focus on controlled motion and proprioception would address this element of stabilization. Therefore, the goals of successful nonsurgical treatment of cervical spine clinical instability are to improve the quality and control of movement in the neutral zone and decrease the stresses on the involved spinal segments. Progression of degenerative changes and the need for surgery may be prevented if these goals are attained.



HISTORY A 32-year-old woman with a diagnosis of recurrent neck and facial pain was referred by her family physi-



.-



FIGURE 1. Upper thoracic rotation manipulation (grade Ill). J Orthop Sports Phys Ther.Volume 31 .Number 4-April 2001
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FIGURE 2. Suboccipital distraction with C2 stabilization.



FIGURE 3. C2-C3 facet joint upglide manipulation (grade IV).



J Orthop Sports Phys Ther.Volume 31 .Number 4.April 2001



Journal of Orthopaedic & Sports Physical Therapy® Downloaded from www.jospt.org at on January 16, 2017. For personal use only. No other uses without permission. Copyright © 2001 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.



FIGURE 4. Craniovertebral sidebending isometric manipulation. With the patient in supine, head resting on a low pillow, passively position the craniovertebral region into right sidebending to the point of resistance to the motion. Manually resist further right sidebending by applying manual pressure above the right ear as the patient holds isometrically for 10 seconds. Pdssively reposition the patient into further right sidebending if the passive motion has improved, and then reapply the isometric force for 10 seconds. This sequence is repeated 3-4 times in 1 session.



cian to a physical therapy independent outpatient clinic; her health maintenance organization authorized 6 visits for evaluation and treatment. Ten years before the initial examination, the patient was kicked in the face by a horse; she had complaints of jaw, neck, and facial pain, rrs well as intermittent episodes of open locked jaw since the incident. Previous treatment included 8 months of physical therapy, 3-5 times per week, immediately after the initial injury (10 years ago), including traction, modalities, vigorous stretching, and exercise. The patient was employed as an office secretary and worked at a computer 8-10 hours per day. She returned to work on the day of the initial evaluation after a &week medical leave of absence. Her complaints included a 2-month history of exacerbation of chronic pain in the right posterior u p per thoracic area and a headache focused behind the right eye that was provoked with sustained u p right postures. Pain intensity was rated an 8/10 and was relieved when the patient was lying supine with her head and neck well supported. She also complained of dizziness in the morning, shakiness, lightheadedness, chronic sinus infections, recurrent ear infections, achiness, and a low energy level.



The patient underwent consultation with an infectious disease specialist and a cardiologist. Lab work was performed which included multiple blood tests that all resulted negative. However, no recent imaging studies had been performed. Her medications included Zantac to assist with sleeping and Tenormin for irregular heartbeat. The patient's goals were to reduce the pain level, return to an exercise program that included swimming and walking her dog, and to eliminate fatigue, dizziness, and shakiness.



Differential Diagnosis Based on History and Symptom Behavior The patient had a history of trauma to her cervical spine, and her symptoms were provoked with sustained weight-bearing positions and relieved with rest in non-weight-bearing, supported positions. The history and symptom behavior are characteristic of cervical spine clinical instability, and the examination focused on the cervical spine. However, her history also pointed to the temporomandibular joint (TMJ) J Orthop Sports Phys Ther.Volume 31 *Number 40April2001
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FIGURE 5. Theraband resistive shoulder girdle retraction.



as being a possible cause of the symptoms, but if the TMJ was the primary structure at fault, the symptoms would be provoked with the use of the mandible, such as in yawning o r chewing. The patient denied having these types of symptoms.



PHYSICAL EXAMINATION General observation revealed an ectomorphic female body type with a moderate degree of forward head posture and protracted scapulas with a small step off at C W 7 . Active range of motion (AROM) of the cervical spine was 70% (visual estimate) of expected AROM in all planes of movement, with shaking being noted with all motions and especially in forward bending and sidebending. There was generally poor control (aberrant motion) of cervical AROM. However, the patient demonstrated 100% cervical spine AROM when tested in the supine position with her head supported on a pillow (nonweight-bearing position). Shoulder AROM was full in all planes but scapula hiking was noted and quivering of the middle and lower trapezius muscles was noted bilaterally when shoulder elevation active m e tions were tested in the standing position. Temporomandibular joint AROM was 40 millimeters, measured with a millimeter ruler from right mandibular incisor to right maxillary incisor; there J Orthop Sports Phys Ther*Volume 31 -Number 4.April2001



was an "S" opening pattern with poor control and early and excessive translation of left TMJ. Bilateral lateral excursion was 8 millimeters, and protrusion was 8 millimeters with deviation to the right. TMJ passive accessory motion testing (Table 1) revealed that right TMJ distraction was slightly restricted (2/ 6). and left TMJ distraction was slightly hypermobile (4/6). Provocation tests of the right TMJ were positive for pain but did not reproduce the ocular area headache. Spinal passive intervertebral motion testing (Table 1) of the cervical spine revealed considerable restriction (1/6) and a moderate level of reactivity (Table 2) of the right C2-3 and C3-4 spinal segment with reproduction of the right ocular area headache pain. Right passive craniovertebral sidebending was slightly restricted (2/6). Midcervical (C4C5 and C W 7 ) spinal levels were hypermobile (5/6) bilaterally with loose end feels, and upper thoracic (T2-3 and T3-4) spinal levels were considerably restricted (1/6) with a low level of reactivity. Neurological testing was negative for nerve tension, deep tendon reflexes, sensation, and strength of the upper extremities. There was weakness of the bilateral middle and lower trapezius muscles (2+/5) and of the cervical multifidus, longus colli, and longus capitus muscles (2/5), with generalized weakness throughout the upper quarter (3+/5). Muscle



Journal of Orthopaedic & Sports Physical Therapy® Downloaded from www.jospt.org at on January 16, 2017. For personal use only. No other uses without permission. Copyright © 2001 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.



FIGURE 6. Active suboccipital nodding. The patient lies supine with her head resting on a low pillow and is instructed to actively forward bend the occiput from a neutral position to the point of first resistance and then return to a neutral position. The patient is instructed to keep her head on the pillow throughout performance of the exercise.



length testing revealed moderate tightness of the pectoralis major and minor muscles bilaterally.g Palpation revealed tender and inflamed right C2-3 and C3-4 facet joints with overlying muscle guarding, guarded right upper thoracic paraspinal muscles, and a tender right TMJ with guarded muscles of mastication on the right.



Differential Diagnosis Based on Results of Physical Examination The patient presented with signs and symptoms characteristic of cervical spine clinical instability. The examination findings that led to this diagnosis included: (1) a history of trauma, (2) reports of neck pain and headaches provoked with sustained weightbearing posture (ie, sitting) and relieved with nonweight-bearing postures (ie, supine), (3) hypermobility with a loose end feel (5/6) noted with passive intervertebral motion testing of the midcervical spinal segments, (4) poor strength (2/5) of the cervical spine multifidus, longus colli and longus capitus muscles, (5) shaking and poorly controlled (aberrant) motion with cervical AROM, and (6) greater cervical AROM in the supine (non-weight-bearing)



position than in the standing (weight-bearing) position. The patient's problem list also included poor neuromuscular control of the mandible. There were TMJ impairments, but they did not appear to be the primary cause of the patient's symptoms. However, the impairments were addressed as part of the home exercise program.



TREATMENT The treatment addressed the primary impairments found in the examination. The patient was seen for physical therapy once a week for 5 weeks; the ueatment included manual therapy and progression of a home exercise program. On the initial visit, and after the physical examination, instructions were given concerning rest principles, ergonomics for the patient's seated workstation, and controlled opening exercises for the mandible that would be repeated 56 times, 5-6 times per day. At the second session, 1 week later, after the previous instructions were reviewed, manual therapy treatment was given (Table 3). including soft tissue manipulation of the cervical and thoracic regions, grade I11 manipulation T2-3, T3-4, and T4-5 segments in J Orthop Sports Phys Ther.Volume 31 .Number 4.April2001
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FIGURE 7. Manual resistive cervical spine rotation in supine.



right and left rotation (Figure l ) , suboccipital distraction (Figure 2). grade 111 upglide manipulation of the right C2-3 facet (Figure 3), and a craniovertebra1 sidebending isometric manipulation (Figure 4). Additionally, the patient did the following exercises: yellow theraband resistive shoulder girdle retraction (Figure 5), 10 repetitions of suboccipital active nodding (Figure 6), and 10 repetitions of light (submaximal) manual resistive cervical rotation while supine (Figure 7). The patient was instructed to do her home exercise program at least twice a day. At the third visit, 1 week later, the patient complained of intensified headaches in the area of the right eye. However, the cervical AROM was improved to 85% of expected AROM in all planes with better control noted, but weakness was still evident (3/5). Passive intervertebral motion testing revealed that the craniovertebral passive mobility was nearly normalized, but C2-3 and the upper thoracic region were still tight (2/6). Additionally, the second right rib was tight (1/6) with accessory motion testing. The treatment consisted of soft tissue mobilization to the cervical and thoracic regions, upper thoracic (T2-3, T3-4) (Figure 8) and right second rib high velocity thrust manipulation (Figure 9), suboccipital distraction, upglide right C2-3 facet grade IV manip ulation, and a cranial manipulation, which consisted of upward and outward manual lifting pressure on J Orthop Sports Phys Ther.Volume 31 .Number 4.April 2001



the inferior aspect of both zygomatic arches of the ma~illa.~' Additionally, the home exercise program was reviewed and the patient demonstrated the ability to perform 10 repetitions of each of her home exercises. Additionally, 2 exercises were added to the home program: 10 repetitions of craniovertebral partial nod with a head lift (1/2 inch off pillow) for anterior cervical muscle strengthening (Figure 10) and quadruped position arm lift with spinal stabilization for 10 repetitions (Figure 11). The patient reported relief of the headache (pain intensity: 1/10) when the manual therapy treatment ended. One week later, the patient reported intensified pain in the thoracic area, but thought that it might be related to a recent dramatic change in the weather. Cervical AROM was improved to 90% of expected AROM in all planes, and strength was improved to 3+/5 of the involved cervical and mandible muscles, with improved neuromuscular control noted. Manual therapy treatment included soft tissue mobilization to the cervical and thoracic regions, upper thoracic (T2-3, T3-4) and a second right rib high velocity thrust manipulation, suboccipital distraction, and u p glide right C2-3 facet grade IV manipulation. Again, the home exercise program was reviewed. The patient was encouraged to increase the exercises to at least 20 repetitions each by the next visit and was giv-
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FIGURE 8. Upper thoracic manipulation (high-velocity thrust).



en a stiffer grade of theraband to use with the shoulder girdle retraction exercise. At the fifth visit, the patient reported significant reduction in symptoms over the past week, with no complaint of headaches and complaints of only moderate upper thoracic tightness. The patient reported feeling well enough to try swimming at her health club. She also reported that she had not experienced light headedness, dizziness, or shakiness in the past 2 weeks. The patient's cervical AROM was more than 90% of expected AROM in standing in all planes of motion with good control and no shaking; mandibular dynamics were normalized with good control and midline opening. Strength had improved to 4/5 in the cervical spine and scapular stabilizer muscles. Passive intervertebral motion of the C2-3 and C3-4 202



spinal segments appeared to have normal mobility, with no pain reported with overpressure (ie, no reactivity). Upper thoracic mobility was slightly restricted (2/6) at the T2-3 segment, and rib passive accessory motion was normalized. The manual therapy treatment included soft tissue mobilization of the cervical and thoracic regions, T2-3 and T3-4 grade I11 manipulation, and suboccipital distraction. The home exercise program was reviewed, and the patient demonstrated she could perform 20 repetitions of each exercise. The patient was encouraged to progress to 30 repetitions of each exercise in the next week to increase her endurance. She was also given guidelines to begin a swimming program that avoided strokes requiring extremes of cervical spine rotation or backward bending motions. J Orthop Sports P h y Ther-Volume 31 .Number 4.April2001



Journal of Orthopaedic & Sports Physical Therapy® Downloaded from www.jospt.org at on January 16, 2017. For personal use only. No other uses without permission. Copyright © 2001 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.



FIGURE 9. Second rib manipulation using supine thrust technique.



Dramatic subjective improvement was reported at the last visit, but gradual and steady progress was noted in objective findings throughout the 5 weeks of treatment. The patient was asked to follow up for 1 more session, however, the patient did not keep the appointment and did not call to cancel. Six months after the last visit, the patient was contacted for a telephone interview. She reported that she was nearly symptom-free for 5 months after the last treatment session. However, she admitted that she had discontinued her exercises for 3-4 weeks, had recently been experiencing increased stress, and reported that her symptoms had returned a few weeks ago. The patient returned to physical therapy for 2 sessions shortly after the follow up telephone interview. She had an excellent response to manual therapy and resumed the home exercise program with good return of functional activities and only minimal residual pain (pain intensity: 1-2/10) reported. The patient's response to physical therapy seemed to further illustrate the importance of her need to maintain muscle strength adequate to control her cervical spine condition.



DISCUSSION A history of trauma2 and reports of sustained weight-bearing postures provoking the symptoms of J Orthop Sports Phys Ther.Volume 31 .Number 4.April 2001



spinal instability conditions have been reported in the literature regarding lumbar spinal instability.= This latter symptom has been explained as the result of ligamentous creep and resultant involuntary muscle h ~ l d i n gThe . ~ same phenomenon occurs with cervical spine clinical instability conditions. Parisn describes "juddering" (ie, aberrant motion) with active lumbar forward bending as a clinical sign of lumbar instability. In our case report, the patient demonstrated aberrant motion with all active cervical spine motions, and the quality and control of the active cervical spine motions improved as the patient's symptoms subsided. The finding of greater active range of motion in non-weight-bearing position than the weight-bearing position is a clinical observation that appears to be a sign of poor neuromuscular control of the involved spinal segments. However, the reliability and predictive values of these clinical findings for cervical spine instability need to be tested with further research. To our knowledge, there currently is no imaging test that can be used as a criterion standard to confirm cervical spine clinical i n ~ t a b i l i t y .Our ~ . ~ ~patient, as is typical of many patients with chronic spinal disorders, had not had recent imaging studies. Since she did not have "hard" neurological signs, the imaging studies would likely have not altered our nonsurgical treatment approach. However, if a patient
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FIGURE 10. Partial suboccipital nod with a head lift in supine to strengthen the longus capitus and longus colli muscles. The patient nods into 50% of the available craniovertebral forward bending motion and holds this position as she lifts her head off the low pillow one-half inch. She holds the head lift position for 2-3 seconds and then slowly lowers her head to the pillow. The patient is required to hold her chin down (ie, craniovertebral forward bending) throughout the exercise.



presents with neurological signs and symptoms, further imaging studies are indicated to rule out serious pathological conditions and to determine if surgical intervention is indicated. It is hypothesized that the subjective improvement in our patient did not occur until she developed enough strength and endurance of the muscles stabilizing the cervical spine to adequately control the hypermobile midcervical spinal ~ e g m e n t s . ' ~Through J~ use of manual examination procedures (ie, passive intervertebral motion t e s t ~ ) , 4 . it ~ .was ~ . ~noted ~ that the patient's midcervical spinal segments presented as having excessive range of passive motion (hypermobility) and a loose (ie, lax) end feel ( 5 / 6 ) . This clinical finding is analogous to an increased "neutral zone" with compromise of the passive component of the spinal stabilizing s y ~ t e m .Although ~.~ physical therapy intervention may be effective in reducing mechanical stresses on the passive components, it is questionable whether it can reverse compromise of the passive subsystem. Therefore, when there is compromise of the passive stabilizing subsystem, the active and neurological subsystems must compensate.15 Our case problem illustrates a treatment approach in which low load, high repetition exercises of the cer-



vical spine stabilizing muscles were used to treat the active and neurological components of the stabilizing system of the spine. Postural correction and manual therapy procedures were used to address the passive components. The purpose of the manual therapy procedures is to modulate pain and restore range of The procedures were focused on spinal segments with reduced mobility, as noted with active and passive m e tion examination p r o ~ e d u r e s . ~Our . ~ ~ case ~ J ~ problem illustrates a common pattern that is seen clinically with decreased mobility in spinal segments of the u p per cervical and upper thoracic spine and hypermobility of the midcervical spinal segments. Paris has theorized that this pattern of midcervical hypermobility, combined with stiffness of the upper cervical and upper thoracic spinal segments, is a result of stresses and strains placed on the cervical spine with forward head postural p o ~ i t i o n i n gThe . ~ ~ manual therapy procedures we used helped reduce the reactivity and irritability and improved the mobility of the hypomobile spinal segments of the upper cervical and upper thoracic spine. Paris also suggests that correction of these hypomobile joint impairments will permit the patient to more easily correct the forJ Orthop Sports Phys Ther.Volume 31 .Number 4.April2001



Journal of Orthopaedic & Sports Physical Therapy® Downloaded from www.jospt.org at on January 16, 2017. For personal use only. No other uses without permission. Copyright © 2001 Journal of Orthopaedic & Sports Physical Therapy®. All rights reserved.



FIGURE 11. Quadruped position arm lift with spinal stabilization.



ward head posture and reduce the mechanical stress o n the hypermobile midcervical spinal ~egrnents.~" This case problem illustrates a physical therapy treatment approach that combines manual therapy with exercise to treat a patient with symptoms characteristic o f cervical spine clinical instability. Its diagnosis is based o n clinical signs o f instability using Panjabi's theoretical model o f the 3 components for spinal stability including the active, passive, and neurological subsystems. T h e treatment also followed Panjabi's model by using exercises that enhance active and neurological subsystems' abilities to effectively compensate for the impaired passive component o f the stabilizing system in an attempt to restore function and reduce pain. T h e treatment approach also included manual therapy procedures to restore motion o f the restricted spinal segments above and below the hypermobile midcervical spinal segments. Restored motion permits postural correction and theoretically, reduces the mechanical stress o n the passive components o f the hypermobile spinal segments.
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