


Attachlment I - Reassessment of Original Literature Search 

The overall literature review conducted for the original petition resulted in the identification of 
56 pertinent articles. The following methodology was applied to obtain these articles: 

l Twelve journal articles were selected by the petitioner, based upon their relevance to the 
therapeutic applications of capacitive coupling or pulsed electromagnetic field bone 
growth stimulators. 

l A search of the PubMed database was conducted using key words obtained from the 
initial 12 articles. The following keywords were used in this search: 

0 Adverse Event 
0 Adverse Events 
0 Bone Graft 
0 Bone Graft Stimulator 
0 Bone Growth 
0 Bone Growth Stimulator 
0 Capacitive Coupling 
0 Capacitively Coupled 
0 Clinical 
0 Electrical Stimulation 
0 Fusion 
0 PEMF 
0 Pulsed Electromagnetic Field 
0 Pulsed Electromagnetic Fields 
0 Safety 
0 Stimulation 
0 Study 
0 Studies 
0 Trial 
0 Trials 

l Searches were conducted for the time period ranging from 1950 through mid-2004. A 
total of 2,289 non-duplicated citations were identified from the search and all 12 initial 
articles were located among these. 

l IJsing ProCite and EndNote 7 bibliographic citation programs, the following Boolean 
filters were applied to identify the articles of interest among the 2,289: 

1. Title = “combined magnetic AND Title= “spine” 
2. OR (Title = “lumbar fusion” AND Title = “nonsurgical” 
3. OR (Title = “capacitive coupl*“, “capacitively coupI*“, “pulsing 

electromagnetic *“, “pulsed electromagnetic”) 

Attachment I Page 1 of 5 Rev. 1 l/30/2005 

0029 



l The above filters, resulted in the identification of 165 of the original 2,289 articles, and 
each of the 165 albstracts was reviewed for relevance to include in the petition. 

l Of these 165 articles, 58 were selected for in-depth analysis, and 41 of these articles were 
determined to be applicable to the effectiveness discussion within the petition. 

l In addition to the 41 articles, the petitioner conducted a separate search of the literature 
used in support of marketing applications for the Non-invasive Bone Growth Stimu lators 
currently in commercial distribution in the United States. This search included a review 
of available and appropriate Summaries of Safety and Effectiveness (SSEs), labeling 
provided for legallly marketed devices at the time  of their approval, and other sources. 
This review addend 15 articles, bringing the total to 56 articles included in the original 
petition. 

l Of the 56 articles included in the original petition, 33 were analyzed in support of the 
indication for nonunions, 9 were analyzed in support of the indication for spinal fusion, 
and 14 were analyzed for the overall safety and effectiveness of the Non-invasive Bone 
Growth Stimu lators. 

RS Medical has used the following procedure to reevaluate the applicability of the 165 articles 
identified by the software search. 

The person who performed the original search and reduced the potentially pertinent articles from 
165 to 58 did not sut%ciently document how these 107 of the 165 articles were elim inated from 
consideration. Thus, RS Medical and its new researcher devised a new methodology, as follows. 
The titles and keywords associated with the 165 articles from the search were reviewed further 
based upon the “inclusion” and “exclusion” terms identified in the Table below, focusing the 
literature on clinical trial articles associated with the reclassification indications - non-union and 
spinal fusion. The appearance of at least two of the exclusion terms in the keywords andor title 
typically, but not always, elim inated an article from further consideration. The exclusion terms 
were generally related to animal/veterinary use, tissue cultures and cells, conditions/chronic 
diseases other than fractures or fusions, and theoretical/cost-benefit analyses, and assisted in 
narrowing the focus to clinical trials of interest. 

Table 1. New Literature Search Methodology - 165 to 58 Articles 

Inclusion Terms 
Patients 

Study, Studies 
Treatments, Therapy 
Fractures, Ununited 

Fractures 
Human 
Adult 

Therapy 

Nonunion/ Non-union 
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Clinical, Clinical Trials 
Instrumentation 

Veterinary Articular 
Biomedical Rotator Cuff 
Electrons Femur Head Necrosis 

Physiologic Osteonecrosis 
I Calcification I I 

I 

Family Practice Prosthesis 

Physical Therapy 
Techniques 

Pelvic Pain 
---I Field(s)/CMF 

In accordance with the new procedure, ninety-three articles were excluded due to the presence of 
at least two of the exclusion terms, leaving 72. Six articles, although containing only one 
exclusion term, were also eliminated due to their focus on congenital pseudarthrosis, which is not 
an indication that is part of the reclassification effort (1698, 106, 133, 145, and 156), leaving 
66. Eight other articles were eliminated due to the presence of one exclusion term, because the 
subject matter was related to other specific disease conditions, e.g., multiple sclerosis or 
loosened hip prosthesis, that are not included as part of the reclassification effort (71~ 103, 108, 
129, 132, 157, 160, and :161), leaving 58. Two articles remained for more in-depth review 
despite the presence of exclusion terms (110 and 120), and are included in the 58. The presence 
of terms such as double-lblind, prospective, and randomized in those articles out-weighed the 
presence of exclusion terms. Thus, 58 articles were identified for in-depth review. These are 
listed in the table below. These 58 articles are the same 58 that were identified by the original 
researcher, perhaps by chance, but more likely because the original researcher performed a 
competent job but failed to fully document the procedure. 

Table 2. Literature Search: 58 Articles Selected for In-Depth Analysis 
3 32 60 95 140 
4 33 61 97 141 
8 34 62 101 142 
9 39 68 110 143 
11 40 72 112 144 
15 41 76 113 146 
17 44 78 114 148 
IS 45 79 117 L49 
19 48 84 118 150 
20 49 87 120 165 
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A review of the abstracts of these 58 articles led to the elimination of 15 articles for the reasons 
described below, leaving 43 instead of the original 41 identified by the first researcher. 

Table 3. Literature Search: Rationale for 58 to 43 Articles 

Rationale for Exclusion 
uticle was published in Diupulse, which is a physical therapy journal. The products 

used in this field involve diathermy, a much higher output device than we would be 
sted in reclassifying and the study was for soft tissue ‘hand injuries’ (those 
tions being sought for reclassification were not mentioned). 
ial response to the author; no substantive data to provide for inclusion in the 

ial data: provides rationale for use of PEMF BGS 
ial data: provided as an instructional course lecture 
lrant indication (none of the provided keywords supported the indications being 
t for reclassification) 

orial response to the author; no substantive data to provide for inclusion in the 

ial dam; this was a case study. 
ial data; this was a case study. 
vant indication (chronic lateral humeral epicondylitis) 
ial data; this was a case study in a child. 
ial data; analytical/mathematical investigation of various output parameters for 

+a1 response to the author; no substantive data to provide for inclusion in the 

Describes development of an electromagnetic pulse generator. 
Editorial response to the author: no substantive data to provide for inclusion in the 

is in Chinese; requested but not available for inclusion in the petition zi 

The final 43 articles, in accordance with the numbering schema from the results of the 165 
articles, are shown in the Table below. This table also shows the addition of the two articles in 
comparison to the original 41: 

Table 4. Literature Search: Final 43 Articles in Comparison to the Original 41 
62 97 120 150 
68 101 127 1 Add 140 
72 110 141 
78 112 142 
79 113 143 
87 114 146 
89 117 148 

t 25 61 91 118 14971 
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Article 44 was excluded originally because of its focus on pseudoarthrosis and congenital 
pseudoarthrosis. Upon reexamination, the focus was not found to be specific to congenital 
pseudoarthrosis. There is no clear explanation for the original exclusion of article 140, which 
supports reclassification. Details pertaining to both articles are provided in Attachment III. 

This attachment (Attachment 1) does not address the question of whether any of the 2,124 
articles excluded from the 2,289 articles identified in the very first search should have been 
included in our assessments. This is because RS Medical conducted an entirely new search, as 
described in Attachment II, which would have captured any pertinent articles within the this 
group if they are applicable to our assessments. 
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