ACUTE STIMULATION INDUCED IMPEDANCE CHANGES OF DBS SYSTEM IN
SBOStOHﬁC CHRONICALLY IMPLANTED LIVE PORCINE MODEL

cienti

G. Karl Steinke!, Michael A. Moffitt!, Stephen Carcierit, Angena Jackson?, Jim Makous?, William Stoffregen?, Linda Wojick?
1. Boston Scientific Neuromodulation, Valencia, CA 2. Boston Scientific Research and Technology Center, St. Paul, MN

Background Results
Historically, Deep Brain Stimulation (DBS) has been delivered - — :
using voltage-controlled pulse generators with a single voltage mpedance [Q] Normalized t=60min * Impedance varied in the initial OFF, ON,
source. The therapeutic fields generated by these systems are OFF __Stimulation ON _OFF OFF _ Stimulation ON _OFF and later OFF conditions
subject to the variance of the impedance measured at each low ag, Pt 0 Wt s . 115&
lead contact. More recently, stimulators with single or multiple 1.5mA 1000 : « Trends in initial OFF condition
current sources have been proposed. In the case of _s.ln_gle- 150ps | impedance were minimal in 3 of 4
source current-controlled stimulators, the therapeutic fields are 1x8 animals
subject to variance in the relative balance of impedance L ead 800 2
between multiple active contacts of the same polarity. Multiple, N _ _ _
independent current sources allow for constant stimulation \E'S’ 700] * ‘ Impedange varied greatly in all animals
across variance of impedances per contact, or between — 600 : ‘ : on the active contact
contacts. 1000 | | | | “ ' 1.1
| | E7 900 » Correlated changes occurred on
It has been observed that t.he |mped_ances of |_mplanted e dormant contacts, with greater variance
electrodes vary both after implantation and with N . g g t tacts cl :
stimulation [Benabid 1996, Lempka 2009, Miocinovic 2009, E6 %B]A 2 0 Serv.e oh dormant contacts closerto
Lempka 2010]. We were interested to investigate the short-term 1o the active contact
variance due to stimulation in a live model, in which long-term E5 |
implant and stimulation related impedance changes had « Selected from all contacts, the
stabilized. minimally variant contact had a P2P
excursion of 4%, while the maximally
| variant contact had a P2P excursion of
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Four (4) pigs were implanted with DBS leads 24/25 days prior to £2 700... v - ' & , | : .
data collection. A 1x8 lead with contact dimensions of 1.5mm in — 500 © COnCI USIONS
length and 1.3mm in diameter was placed in the frontal lobe of <—
each animal. Each animal had a distinct stimulation program, ELl | |1.5mm 1200
labeled Low(1.5 mA), Medium(3 mA), High(-4.5 mA), and S ! 1000 _ | . Pro|onged impedance variance in
Long (0.7 mA). All programs used a pulsewidth of 159ps except @=1.3mm o o apt+——— . —— 00 , active and dormant contacts
the Long program, which had a pw of 1000us. All animals were 300 .
stimulated at 139Hz with stimulation delivered by contact 3. A . . .

] 500" o |  Variance in measured impedance can
Stimulation was first turned ON 1 day after implant, i.e. 23/24 O.?Q]?A\ be observed after a biologically
days before data collection, and was ON for approximately 8 1000us 400 \ \ » » » 0.8 » » » » » relevant delay post-implant as well as
hours per day, Monday-Friday, and OFF otherwise. Stimulation 0 100 200 300 400 >00 000 0 100 200 300 400 >00 000 after stimulation has been chronically
had been OFF for >60 hours prior to this study. In this way, we introduced
anticipated that impedance variation due to both implantation
trauma and long-term stimulation-related effects had stabilized OFF Stimulation ON ~OFF OFF Stimulation ON ~OFF _ :
orior to data collection. - 900 ‘ ‘ ‘ ‘ L ﬁ\ * * * * % « Stimulation and_ Impedance

Active Contact | Measurements implicated as

The data collection protocol involved four (4) recording series, 5 | contributors to observed variance

where each series logged data at t=[0,1,2,4,5,10,15,30,60]
minutes. Series 1 began in the OFF state, immediately followed
by turning stim ON and recording series 2. Stimulation was left
ON, and after 5 hours of stimulation, series 3 was recorded with
stim ON. After 8 hours of stimulation, stim was turned OFF and
series 4 was recorded.
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. « A DBS system using Multiple
Independent Current Control would be
| expected to mitigate impedance
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All cited trademarks are the property of their respective owners. CAUTION: The law restricts these devices to
sale by or on the order of a physician. Indications, contraindications, warnings and instructions for use can be

found in the product labeling supplied with each device. Information for the use only in countries with
applicable health authority product registrations."
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