The effectiveness of thoracic spine manipulation on immediate relief of mechanical neck pain. 
Patients between the ages of 18-60 with purely mechanical neck pain appear to have immediate, clinically significant relief from thoracic spine manipulation. It appears from the authors report that there were no adverse side effects of thoracic spine manipulation. However, one should use caution when considering this treatment completely safe as the authors did not perform a formal follow-up for adverse events. 
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Three-part Clinical Question: For a 25 year old Navajo female with mechanical neck pain, is thoracic spine manipulation more effective than placebo in providing immediate reduction in the patient's neck pain?
Search Terms: Pub Med clinical queries search - Therapy with a narrow/specific focus: "Neck pain" and " Thoracic spine manipulation" yielded 1 article

The Study:Single-blinded concealed randomized controlled trial with intention-to-treat.
The Study Patients: Patients included in the study were 18-60 years old with primary complaint of mechanical neck pain which was defined by neck pain at the cervicothoracic junction exacerbated by neck movements. A total of 68 patients were referred by primary care to an outpatient orthopedic physical therapy clinic. Of the 68 initially referred, 16 patients were excluded due to one of the following exclusion criteria: any red flags for serious spinal condition (such as infection, tumors, osteoporosis, spinal fracture, etc.), pregnancy, signs or symptoms of nerve root impingement, history of cervical or thoracic surgery, hypermobility of the thoracic spine, or prior experience with spinal manipulation techniques. Of the 52 patients remaining, 16 aliitional patients were excluded because either they indicated that they preferred not to receive a spinal manipulation or they specifically asked for spinal manipulation. The 36 remaining patients in the Experimental (E) and Control Group (C) were not statistically different in age (E=36 years +/-8.5; C=35 years +/- 11.3), Gender (E= 14 females, 5 males; C= 13 females; 4 males), Neck Disability Index score (E=28.4 +/- 11.9; C=33.6 +/-14.2), duration of symptoms (E=12.2 weeks +/- 3.5; C=13.2 +/-4.2) pre-treatment reatment pain level (per Visual Analog Scale) (E=41.6 +/- 17.8; C=47.7 +/- 18.4). All 36 patients that qualified for the study completed the study.

Control group (N = 17; 17 analyzed): After initial physical therapy evaluation to included blinded segmental mobility testing of the thoracic spine, the control patients received a placebo manual therapy maneuver of the thoracic spine. Patients were placed in a supine position in a manner that modeled the same position for manipulation as the experimental group. However, unlike the experimental group, the control group did not receive high velocity low amplitude manipulation to the thoracic spine.
Experimental group (N = 19 ; 19 analyzed): Experimental Group - After initial physical therapy evaluation to include blinded segmental mobility testing of the thoracic spine, the experimental group received spinal manipulation of the thoracic spine in the supine position to areas identified on segmental mobility examination as limited in mobility. Patients received high velocity low amplitude manipula tion at each level that was deemed limited in the segmental mobility examination. If the initial manipulation did not produce an audible cavitation, a second manipulation was performed. Only two manipulation attempts were made at each level of restriction identified on the initial segmental mobility examination. 
The Evidence:
Non-Event Outcomes Time to outcome Control group  Experimental group  P-value 
Pain Score - Visual Analog Scale Pre-treatment  47.7 mm (95% CI=38.2 - 57.2)  41.6 mm (95% CI=33.3- 49.9) .323 
Pain Score - Visual Analog Scale Post-Treatment(same day) 43.5 mm (95% CI=33.5 - 53.5)  26.1 mm (95% CI=17.8-34.4) < .01 
Pain Score - Visual Analog Scale change score pre- to post-treatment Post-treatment (same day) 4.2mm (95% CI=0.8 -6.6) 15.5 mm (95% CI=11.8 -19.2) <.001  
Comments: Are the results valid? The results of this study appear to have very good validity. First, the patients were blinded to the group assignment and were randomly assigned to either the Experimental or Control group. In aliition, to ensure patients were not aware of their group of assignment, the authors eliminated those patients who had experience with spinal manipulation from the study. Those patients familiar with spinal manipulation would be much more capable of detecting the placebo treatment and this knowledge would potentially confound the results of the study. In aliition, the experimenters that administered the primary outcome measure (the Visual Analog Scale or VAS) before and after treatment were completely blinded to the patients' group assignment and thus unlikely to bias the results of the patients' scores on the VAS. Likewise, the treating therapists were blinded to the patients' group assignment when performing the physical therapy examination to include the initial segmental mobility examination. The only drawback to the validity of the results is that the treating therapist was not blinded to the patients' group assignment during treatment because the treating therapist had to perform the correct intervention. Although unlikely, the therapist's knowledge of group assignment after the segmental mobility examination (during treatment) could have possibly influenced each patient's knowledge to which group he or she was in by gaining clues from the treating therapist's behavior. For instance, therapists may not have been as enthusiastic when treating the control patients as opposed to the experimental group thus tipping them off to their group assignment. This is unfortunately unavoidable due to the fact that the therapist providing the treatment must know to either provide a true manipulation or a placebo manipulation in order to perform this study. I see no other way to conduct the study other than the methods used by the authors of this study. 
The patients in each group were very similar in all key characteristics to include age, gender make-up, perceived disability as measured by the Neck Disability Index, pre-treatment pain level, and symptom duration prior to treatment. Therefore, the groups appeared to be sufficiently homogeneous at the beginning of the study. In aliition, due to the short, 1 session duration of the study, all patients that were ultimately selected to participate completed the study and thus follow-up for the study was complete for the primary outcome variable (the VAS scores). Finally, the eliminating patients from the study that were unwilling to receive a spinal manipulation was not only reasonable but mirrored clinical practice. It is standard practice that spinal manipulation, and any other treatment, cannot be performed without the proper consent from the patient. 
What are the results? The results of this short duration study are somewhat mixed. The authors report in a table format the pre- and post-treatment pain VAS scores as well as the overall pain VAS change score for both Experimental and Control groups. According to this table, the pre-treatment VAS scores are not significantly different between the two groups as mentioned above this lends itself to the homogeneity between the two groups prior to treatment. The post-treatment VAS scores are reported as statistically significantly different (p <.01) with means and standard deviations reported. However, the 95% confidence intervals (CI) for each of these means are relatively wide. In fact, if one assumes the upper bound of the 95% CI for the Experimental group's post-treatment VAS score of 34.4 mm and the lower bound of the 95% CI for the Control group's post-treatment VAS score of 33.5 mm, one could reasonably see that the possibility exists (although very small) that there is no difference in post treatment pain between the two groups. The authors do not focus on this statistic but rather choose to focus on the change in pain VAS score as their primary outcome measure. 
When assessing the effectiveness of a given treatment, it is reasonable for the authors to focus on the change in pain level for each group as a primary outcome measure. The experimental gro15.5 mm a 15.5mm (95% CI = 11.8 - 19.2) decrease in VAS score after treatment. This represents a clinically significant 37% decrease in pain level in just a single treatment session. The change in the Control group's VAS score was a 4.2mm (95% CI = 1.8-6.6) decrease representing a clinically insignificant 9% decrease in pain level in a single treatment . Not only are these change scores statistically and clinically significantly different (p<.001) but they both have a relatively narrow 95% CI. If one assumes the a change of 11.8mm for the Experimental group this is clinically meaningful as it represents a 28% reduction in pain as opposed to the 14% reduction of pain for the Control group is one assumes the actual change is the upper limit of the 95% CI at 6.6mm. 
Finally, the authors report that patients were encouraged to report any adverse side effects (defined as anything worse than soreness lasting 3 hours or less) to the principle investigator. The authors reported that none of the subjects reported an adverse event. However, the authors do not provide the time frame for which patients were allowed to contact the principle investigator. The authors also did not formally inquire with each patient to identify any possible adverse events or outcomes. Therefore, calculations of number needed to treat and harm are not possible to estimate. However, it appears that the treatment is safe given the report that no patient contacted the principle investigator about adverse events. 
How do the results apply to my patient? Overall, the results support the use of thoracic spine manipulation for immediate relief of mechanical neck pain when indicated by a the patients history and physical examination. The results of this study apply well to my patient as the study was performed primarily on female patients with a mean age very close to that of my patient. In aliition, given the single treatment reduction in pain reported in this study, it would be important for me to offer such a treatment to my patient given the remote nature of my practice on the Navajo Indian reservation. Most of my patients either do not have reliable transportation, live a great distance from the PT clinic, or live in areas where the roadways are greatly affected by changes in weather. Often these factors translate into the inability to regularly see my patients for physical therapy. Therefore, I am obligated to at least offer the option of a treatment that can provide a patient a mean of 37% decrease in pain in a single treatment. Finally, it is reported by the authors of this study that no patient contacted the authors about adverse events related to treatment via thoracic spine manipulation therefore it appears that the treatment is likely safe when using the same inclusion and exclusion criteria as the authors. 
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