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Abstract
Trigeminal neuralgia (TN) is one of the most severe and progressive forms of chronic neuropathic pain. To da te none of the current treatments have proved to be totally effective and since all are invasive techniques, there may be unwanted side effects.

 One of the most accepted mechanisms for the cause of TN is micro-vascular compression. . Micro-vascular compression causes mechanical irritation of the trigeminal nerve which in turn leads to partial, but highly reversible demyelination. The reversible nature of the lesion responsible for TN presents a unique opportunity to test and objectively measure the neuroregenerative potential of therapeutic modalities that can be effectively delivered to the site of this pathology. Such modalities will attempt to reinforce and expedite the inherent potential of the central nervous system (CNS) to regenerate the myelin destroyed by this disease, and may have a role in inducing and possibly maintaining the remission.

 
Recent research studies have shown ultrasound to be effective in accelerating peripheral nerve regeneration and functional recovery in rats and to ameliorate symptoms in human carpal tunnel syndrome (CTS). Much of the published literature on ultrasound, and more  specifically Low Intensity Low Frequency Ultrasound Surface Acoustic Wave (LILFU/SAW), has provided Level 1 evidence(Jorns & Zakrzewska, 2007; Rubin, Bolander, Ryaby, & Hadjiargyrou, 2001) of efficacy in bone healing, prevention and treatment of fracture non-union, acceleration of fracture healing, and LILFU shows promise in the field of tendon healing as well.(Campbell, 1998; Jorns & Zakrzewska, 2007) Recently Adahan and Binshtok (2010) have completed an open label series on 25 subjects with refractory TN. Their study demonstrates a very positive response rate to the treatment of TN with LILFU/SAW. The primary objective of this study is to determine whether this apparent efficacy of LILFU in the treatment of TN pain able to withstand the rigors of an n=1 crossover placebo control study.

 

For this study 16 participants were recruited with refractory TN pain of at least six months duration and not responsive to pharmacotherapy, for a prospective single blinded study. Subjects were treated with four weeks of a placebo Painshield™ while continuing with their current pharmaco- analgesic regimen.  All patients were then crossed over to active Painshield™ therapy for the next four weeks. Since patients did not feel anything during either the "active" or "placebo” treatment all were "blinded" to the proposed treatment. They were asked to apply the Painshield™ patch to their forehead for six to eight hours a night (depending upon how many hours they sleep) for four weeks. For the final four weeks of treatment patients were asked if they wish to continue with the "active" or "placebo" Painshield™ device and based on the fact that all patients chose to continue with the "active" treatment, they received "active" treatment for two months during the study.   Pain as the primary outcome measurement was assessed by the Barrow Neurological Index (BNI) Scale. Secondary outcome measures included the McGill Pain Questionnaire (MPQ), and Quality of Life, SF-36 Questionnaire. All measures were taken at monthly intervals during the three months of intervention.
 The Number Needed to Treat (NNT) epidemiological measurement was used in order to demonstrate the effectiveness of a health-care intervention. 
From the initial 16 patients recruited, nine patients completed the full study protocol. Six subjects dropped out of the study and one subject went into spontaneous remission during the month of the "placebo" treatment.
For those subjects who remained in the study the BNI at intake (4.73) and at the end of the placebo month (4.7) were comparable. All nine subjects who continued to participate and  received two months of real("active") treatment showed a favorable response to treatment  ( NNT= 2.22 )  and the mean BNI at the end of the two month course of "active" treatment was 3.67 ( 1.65 SD) . 
The proportion of subjects (9/9) choosing the "active" over the "placebo" device for the third month of treatment was 100%. This is a good indication of the relief experienced by patients in the first month of "active" treatment (BNI= 4.11) compared to the first month of "sham" treatment (BNI=4.7)
 Another important result was the outcome of the test comparing the BNI scores between the end of the first month visit and the end of the third month visit (i.e. two months of real treatment). There was a positive correlation between the “active” treatment and the BNI scores even though the results did not reach statistical significance T (8) = 2, P < 0.08).  

In conclusion this study supports the hypothesis that the application of Low Intensity Low Frequency Surface Acoustic Wave Ultrasound (LILF/SAW) may be associated with a clinically significant reduction of pain severity among patients suffering from Trigeminal Neuralgia disease, although larger studies are needed to confirm these findings.
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