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An Evaluation Of Lead Migration In Published Literature And Four Clinical Research Studies

Spinal Cord Stimulation (SCS) 1s a safe and effective treatment for chronic

intractable pain.! One of the most common complications reported in the

literature 1s lead migration. Lead migration rates 1n the literature as well as

completed studies were calculated to evaluate this common complication.

Methods

Both analyses looked at incidence rates defined as the likelihood or risk that

a patient will experience a lead migration, regardless of 1f they have

previously experienced one. These rates were calculated as the number of
events out of the total patient sample.
Literature Review

* The following keywords were used in conjunction with the term “pain” to

search PubMed and the journal Neuromodulation: electrical stimulation,

spinal cord stimulation, neurostimulation, and neural stimulation. Only

articles published 1in English since January 1981 using human subjects
were included. An analysis of lead migration rates reported 1n the
literature over time was also conducted to evaluate how the complication

rate has changed as technology and technique improves.

St. Jude Medical Neuromodulation Genesis Studies

» Data was collected from four prospective, multi-center, IRB approved
clinical research studies. All patients signed informed consent prior to
enrollment. All studies collected adverse event information, including lead

migration rates.

Literature Review

* A total of 67 articles were included in the literature analysis. These

Incidence Rates in Published
Studies over Time

Discussion

Results
Lead Migration Incidence Rates
Source Incidence Rate
Literature review 13.5%
[PG studies 5.7%

This work was supported by St. Jude Medical Neuromodulation through sponsored clinical research studies.

There 1s a significant difference between the incidence rate of lead
migrations 1n the completed St. Jude Medical Neuromodulation studies
and the literature (z-test, p<0.001). However, this may be due to a
misclassification of the lead migration adverse event. In a recent
literature review?, the adverse event “undesirable changes in stimulation”
was the third most common complication with an incidence rate of 6.4%.
A meta-analysis of the St. Jude Medical Neuromodulation studies
showed the incidence rate of “undesirable changes 1n stimulation™ was
twice that when compared to the literature. In addition, the incidence rate
of lead migration, which was the most common complication observed in
the literature, was more than twice that seen 1n the meta-analysis. The
misclassification may occur thusly, 1f a lead migration results in a change
in stimulation pattern that can be remedied with re-programming, then
that adverse event may be classified as “‘undesirable change in
stimulation” rather than as a lead migration, which would require X-ray

verification.

Conclusions

articles reported on 4,634 patients. 0.800 -
» There 1s a small negative correlation between the year the study was
published and the lead migration incidence rate (r =-0.23, p = 0.064).
This may indicate that lead migration rates have decreased over the last 23 0.600 - ’
years as the techniques and products have improved. ®
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1981-1989 28.2% 8 29.16%
1990-1999 9.9% 31 10.73%
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IPG Studies
* A total of 300 patients were implanted in four conventional IPG studies. Of these, 195 10.0 - 9 g/::iianD:v ) ;(3)047139
were followed for 1 year post-implant and 105 were followed for 6 months post-implant. N = 17
» The IPG studies included patients diagnosed with chronic intractable pain of the trunk 8.0 -
and/or limbs. The table below shows the number and percentage of patients that fell into -
specific diagnoses. § 6.0
o
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Patient Primary Diagnosis T e
n % 2
Failed back surgery syndrome 139 46.3% 2.0 1
Causalgia (CRPS II) S 1.7% . 1
Leg pain 26 8.7% 0- '
0 200 300 400
RSD (CRPS ) 60 20.0% Time to Lead Migration (Days)
Peripheral neuropathy 9 3.0%
Other 61 20.3%

Lead Migration Incidence Rates

Lead Type Follow-up Length # of Lead Migrations # of Implants Incidence Rate
Paddle Leads 6 Month | 54 1.9%
| Year | 13 7.7%
Paddle Subtotal 2 67 3.0%
Percutaneous Leads 6 Month 3 51 5.9%
|1 Year 12 182 6.6%
Perc Subtotal 15 233 6.4%
Total 17 300 5.7%

* The incidence rate of lead migration was 5.7% 1n the St. Jude Medical
Neuromodulation Genesis studies and 13.5% 1n the published
literature.

* Lead migration rates may be declining as products and techniques
1mprove.

* Differences in reporting of complications makes more definitive

conclusions regarding lead migration rates difficult.
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