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FROM ABSTRACT:  
This is a randomized clinical trial to compare the short-term effects of upper 
cervical and upper thoracic high-velocity low-amplitude (HVLA) thrust 
manipulation to nonthrust mobilization in patients with neck pain.  
 
 
Although upper cervical and upper thoracic HVLA thrust manipulation and 
nonthrust mobilization are common interventions for the management of neck 
pain, no studies have directly compared the effects of both upper cervical 
and upper thoracic HVLA thrust manipulation to nonthrust mobilization in 
patients with neck pain.  
 
 
Patients completed the Neck Disability Index [NDI], the numeric pain rating 
scale, the flexion-rotation test for measurement of C1-2 passive rotation 
range of motion, and the craniocervical flexion test for measurement of deep 
cervical flexor motor performance. Following the baseline evaluation, 
patients were randomized to receive either HVLA thrust manipulation or 
nonthrust mobilization to the upper cervical (C1-2) and upper thoracic (T1-2) 
spines.  
 
Patients were reexamined 48-hours after the initial examination and again  
completed the outcome measures. The effects of treatment on disability, pain, 
C1-2 passive rotation range of motion, and motor performance of the deep 
cervical flexors were examined.  
 
107 completed the study:  
HVLA thrust manipulation: n = 56:  
nonthrust mobilization: n = 51.  
The patients with mechanical neck pain who received the combination of upper 
cervical and upper thoracic HVLA thrust manipulation experienced 
significantly greater reductions in disability (50.5%) and pain (58.5%) than 
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those of the nonthrust mobilization group (12.8% and 12.6%, respectively) 
following treatment.  
 
In addition, the HVLA thrust manipulation group had significantly greater  
improvement in both passive C1-2 rotation range of motion and motor 
performance of the deep cervical flexor muscles as compared to the group 
that received nonthrust mobilization.  
 
CONCLUSION: The combination of upper cervical and upper thoracic HVLA 
thrust manipulation is appreciably more effective in the short term than 
nonthrust mobilization in patients with mechanical neck pain.  
 
KEY POINTS FROM THESE AUTHORS:  
 
1) About 54% of individuals have experienced neck pain within the last 6  
months.  
 
2) “The economic burden associated with the management of patients with 
neck pain is high, second only to low back pain in annual workers’ 
compensation costs in the United States.”  
 
3) There is considerable evidence favoring the effectiveness of thoracic 
HVLA thrust manipulation in patients with acute and subacute neck pain in 
both the short and long term as being superior over:  
 

• Thoracic nonthrust mobilization  
• Infrared radiation therapy  
• Transcutaneous electrical nerve stimulation  
• Soft tissue massage  
• Placebo manipulation  

 
4) The C1-2 articulation has a high frequency of involvement in patients with 
neck pain and headaches.  
 
5) “Following upper cervical HVLA thrust manipulation, immediate and 
significant improvements in C1-2 rotation asymmetry have been 
demonstrated.”  
 
6) “Disturbances in joint mobility in the upper thoracic spine may be an 
underlying contributor to musculoskeletal disorders in the cervical spine.” 
Decreased mobility in the cervicothoracic junction (C7-T2) is associated with 
mechanical neck pain.  
 
7) “The most recent literature suggests that pre-manipulative cervical artery 
testing may be unable to identify individuals at risk of vascular complications 
from cervical HVLA thrust manipulation and that any symptoms detected 
during pre-manipulative testing may be unrelated to changes in blood flow in 
the vertebral artery, so that a negative test may neither predict the absence 
of arterial pathology nor the propensity of the artery to be injured during 
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cervical HVLA thrust manipulation, with testing being neither sensitive or 
specific.”  
 
8) The manipulations performed in this study were by 7 physical therapists 
that had an average of 12.5 years of clinical experience, and all had 
completed a 60 hour postgraduate certification program that included 
practical training in the use of upper cervical and upper thoracic HVLA 
thrust manipulation.  
 
9) “The primary outcome measure used in this study was the patient’s  
perceived level of disability as measured by the NDI. The NDI is the most widely 
used condition-specific disability scale for patients with neck pain and 
consists of 10 items addressing different aspects of function, each scored 
from 0 to 5, with a maximum score of 50 points. Higher scores represent 
increased levels of disability. The NDI has been demonstrated to be a reliable 
and valid outcome measure for patients with neck pain.”  
 
10) Patients were randomly assigned to receive either the HVLA thrust  
manipulation or nonthrust mobilization procedures. Patients in both groups 
were treated for 1 session and then returned 48 hours later to complete 
outcome measurements.  
 
11) From the picture and description, the C1-C2 manipulation appeared to be a 
standard rotary-lateral flexion maneuver contacting the posterior arch of 
C1. The thoracic manipulation appeared to be a standard AP thoracic 
adjustment at T1-T2. For each manipulation the therapist tried to elicit an 
audible release, but tried to do so no more than twice. The descriptions and 
photographs appeared to show a standard joint cavitation chiropractic 
adjustment to these regions.  
 
12) The Nonthrust Mobilization consisted of a 30-second unilateral grade IV 
mobilizations using Maitland’s techniques.  
 
13) “The most recent and robust evidence for the risk of vertebrobasilar 
stroke and cervical HVLA thrust manipulation comes from the case control 
study by Cassidy et al. Contrary to traditionally held views, Cassidy et al 
found no evidence of excess risk of vertebrobasilar stroke associated with 
cervical HVLA thrust manipulation as compared to primary medical physician 
care. Moreover, a recent systematic review concluded that there has been no 
strong evidence linking the occurrence of serious adverse events with the 
use of cervical manipulation or mobilization in adults with neck pain.”  
 
14) The Neck Disability Index showed that the HVLA thrust manipulation group 
experienced lower disability levels (10.8 points) than the nonthrust 
mobilization group (18.4 points) at 48 hours following treatment.  
 
15) The HVLA thrust manipulation group experienced significantly greater  
disability reduction than the nonthrust mobilization group following 
treatment.  
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16) “The HVLA thrust manipulation group experienced a significantly greater 
percentage in disability reduction (50.5%) than the nonthrust mobilization 
group (12.8%) following treatment.”  
 
17) “Significantly more patients in the HVLA thrust manipulation group (51.8%) 
achieved a successful outcome (greater than or equal to 50% improvement in 
disability, as measured by the NDI at 48-hour follow-up) compared to the 
nonthrust mobilization group (7.8%).”  
 
18) The HVLA thrust manipulation group experienced significantly greater 
pain reduction than the nonthrust mobilization group following treatment.  
 
19) “The HVLA thrust manipulation group experienced a significantly greater 
percentage in pain reduction (58.5%) than the nonthrust mobilization group 
(12.6%) following treatment.”  
 
20) The HVLA thrust manipulation group experienced significantly greater  
increases in passive C1-2 rotation ROM as compared to the nonthrust 
mobilization group.  
 
21) “Patients receiving a single session of upper cervical and upper thoracic 
HVLA thrust manipulation experienced significantly greater improvements in 
motor performance of the deep cervical flexors as compared to the 
nonthrust mobilization group.”  
 
22) No major adverse events (death, stroke or permanent neurological 
deficits) were reported for either group.  
 
23) “A single session of HVLA thrust manipulation directed to both the upper 
cervical and upper thoracic spines results in greater improvements in 
disability, pain, atlantoaxial joint ROM, and motor performance of the deep 
cervical flexor muscles than nonthrust mobilization directed to the same 
regions.”  
 
 
24) “Perhaps the combined effect of both upper cervical and upper thoracic 
HVLA thrust manipulation, as compared to thoracic HVLA thrust manipulation 
alone, explains the greater reduction in disability (NDI) found in our study 
than in that found by” others.  
 
25) The authors propose 4 explanations for the superiority of joint 
manipulation over joint mobilization:  
 

• Improved biomechanical spinal segmental function.  
• Activation of the descending inhibitory pain pathway.  
• A neurophysiological response involving temporal sensory summation 
at the dorsal horn of the spinal cord.  
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• “High-velocity displacement of vertebrae with impulse durations of 
less than 200 milliseconds may alter afferent discharge rates by 
stimulating  
mechanoreceptors in the zygapophyseal joint capsule, spinal ligaments,  
intervertebral disc, and proprioceptors in the muscle spindles and golgi 
tendon organs within the muscle belly and tendon, thereby changing 
alpha motor neuron excitability levels and subsequent muscle activity.”  

 
26) “We directed treatment to the atlantoaxial joints, because the C1-2  
articulation has been found to have a high frequency of symptomatic 
involvement in patients with neck pain and headaches and previous studies 
have demonstrated that this articulation is where the majority of cervical 
rotation occurs.”  
 
27) HVLA thrust manipulation might stimulate receptors in the deep 
paraspinal musculature and nonthrust mobilization might be more likely to 
facilitate receptors in the superficial muscles.  
 
28) “The results of the current study demonstrated that patients with 
mechanical neck pain who received the combination of upper cervical and 
upper thoracic HVLA thrust manipulation, experienced greater reduction in 
pain and disability, showed greater improvement in passive C1-2 rotation range 
of motion, and had greater increases in motor performance of the deep 
cervical flexor muscles, as compared to the group that received nonthrust 
mobilization at a 48-hour follow-up visit.”  
 
29) “The combination of HVLA thrust manipulation procedures directed to 
both the upper cervical and upper thoracic articulations may enhance the 
overall outcomes of patients with mechanical neck pain.”  
 
 
 
 
COMMENTS:  
 
Nonthrust mobilization is not worthless; it clearly helped the patients in this 
study. However, thrust/cavitation manipulations of the same spinal regions 
(upper cervical and upper thoracic spines) was significantly superior to 
mobilization in:  
 
1) Overall successful outcomes  
2) Disability reduction  
3) Pain reduction  
4) Increased cervical range of motion  
5) Improvements in motor performance of the deep cervical flexors  
 
Also, this study indicates that upper cervical and upper thoracic spines are  
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biomechanically functionally linked and that the superior results achieved in 
this study as compared to other studies is as a consequence of adjusting both 
regions.  
 
 


