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First Report of Magnetic Resonance Imaging in Patients with Implanted InterStim Twin (model 7427T)

Sacral Nerve Stimulator

Stefan Heidler'*, Lukas Lusuardi®, Franz Dietersdorfer’

Purpose: To detect possible effects of magnetic resonance imaging (MRI) scans on the function of an InterStim
Twin sacral nerve stimulation (SNS) device and on patient’s health. There is currently no authorization for MRI
scans in InterStim Twin SNS at all.

Material and Methods: 10 patients with Interstim Twin sacral nerve stimulator implants underwent a singular
MRI scan. Before the MRI was performed, the SNS device function was evaluated and the device was deactivated
by the implanting urologist. Continuous monitoring took place during the MRI procedure. Micturition-time chart
pre- and post MRI procedures were conducted. After the MRI session was completed, the implanted device was
examined once more and reactivated, function was then re-evaluated.

Results: A total of 10 patients required MRI examinations in 8 different body regions. No patient reported pain or
discomfort during and after the MRI scan. After reactivation of the InterStim Twin device following the MRI, im-
pedances and stimulation amplitude, micturition frequency, urgency, and incontinence episodes remained stable.
No significant differences between pre- and post MRI were found (p > 0.05).

Conclusion: This is the first report of patients successfully undergoing a MRI scan despite a previously implanted
Interstim Twin sacral nerve stimulator. No negative effect of SNS function or negative side effects for the patients

were observed.
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INTRODUCTION

Ithough MRI-safe devices have been introduced

recently!” the vast majority of the 300,000 Inter-
Stim systems worldwide are not approved for full-body
MRI, resulting in the frequent question for off-label
MRI examinations in patients with legacy Interstim de-
vices. According to the Neuromodulation MRI Safety
Status, MRI scans in patients with sacral nerve stimu-
lation (SNS) are only feasible under strict regulations.
So far, there is no authorization for MRI scans in Inter-
Stim Twin (model 7427T, Medtronic, Inc) at all’’. This
is due to concerns about dislodgement of the device,
unintended stimulations, and, especially, heating of the
leads and the device™. However, increasing numbers
of indications for MRI scans require new regulations. It
has been estimated that more than 50% of patients with
a cardiac pacemaker or neurostimulator will have an
MRI indication over their lifetime™”. There have been
no reports of MRI scans with InterStim Twin implants
so far. An aging population with an increasing number
of comorbidities will lead to a growing number of MRI
scans in this patient group. The aim of this study was to
assess possible impacts of MRI scans on the function of
Interstim Twin devices and on patient’s safety.

MATERIAL AND METHODS
The data of this retrospective analysis originates in the

necessity for MRI diagnostic assessment of various dis-
orders despite implanted SNS devices. Wherever pos-
sible, alternative methods other than MRI for diagnosis
were utilized. A written informed consent to perform
the MRI scan with explicit notice regarding possible
risks due to the SNS device was obtained from all pa-
tients. MRI was performed as a standard with 1.5 Tesla.
Implanted pulse generators were examined before and
after MRI procedures. All patients had impedances, bat-
tery life, stimulation amplitude and a micturition-time
chart including micturition frequency, urgency, and
incontinence episodes recorded prior to the MRI scan;
then the amplitude of the implanted impulse generator
(IPG) was reduced to zero and the IPG was switched
off. Patients were monitored continuously during and
after the procedure. The implanting urologist was pres-
ent before, during, and after the MRI scan. He specif-
ically informed and monitored each and every patient
himself. A list of questions was utilized, which included
unspecific questions such as: “How are you feeling?”,
as well as specific questions such as: “Do you or did
you at any point experience heat or pain in your pelvic
region?” After the MRI session, the site of the implant-
ed device was examined to detect potential changes.
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Table 1. Number of MRI scans each patient received

Body site Number of MRI MRI (mean minutes)
Knee 3 17712
Carotisangiography 1 20
Femoralisangiography 1 20

Schoulder 1 18

Cervical cord 2 20.5+0.5

Throracical cord 1 20

Lumbal cord 2 20+0

Central nervous system 1 27

Total 8 regions Total 12 MRI Total min 19.9 +2.5

Impedances, battery life, and stimulation amplitude
were checked once again, devices were then reactivated
with their previous setting with the use of the physician
programmer (N"Vision, Model 8840). Micturition-time
chart was asked via phone approximately one week
after the MRI. Differences in stimulation settings and
micturition-time chart were calculated with the paired
t-test.

RESULTS

Between 2005 and 2016, our department implanted the
Interstim Twin neurostimulator (InterStim® neurostim-
ulator; Medtronic, Inc, Minneapolis, MN, USA). In
the course of those 11 years, 10 patients (8 women, 2
men; age: 56 years — 87 years, mean 73.4 years) with
Interstim Twin implants required magnetic resonance
imaging in the subsequent years. MRI investigations
were conducted with 1.5 Tesla in 8 different regions of
the body. As some of the MRI scans were carried out
in more than one body region, 10 MRI scan sessions
resulted in a total of 12 radiological results. 9 MRI in-
vestigations were necessary due to orthopaedic causes,
1 was due to neurological problems and 2 were due to
vascular causes. On average, patients were exposed to
the magnetic field 19.9 + 2.5 min. The longest MRI
scan was performed on the brain and took 27 minutes
(Table 1).

During and after the MRI scan, no patient reported
any symptoms. All patients negated sensations of heat
or discomfort at the implantation site of the electrodes
and the IPG. After the implanted sacral nerve stimula-
tor was reactivated following the MRI, impedances pre
(1010.1 £+ 0.34) and post MRI (1010.3 + 0.29) showed
no significant change (p = 0.09), as well as the stimu-
lation amplitude (pre MRI 1.28 £ 0.048, post MRI 1.29
+ 0.047, p = 0.121). Micturition frequency (pre MRI
5.31 £ 0.98, post MRI 5.61 £+ 1.01, p = 0.68), urgency
(pre MRI 2.8+0.79, post MRI 2.8+0.85, p = 0.36), and
incontinence episodes (pre MRI 1.77 £ 0.73, post MRI
1.76 £ 0.41, p = 0.85) remained stable. In all tested pa-
rameters, no significant differences between pre- and
post MRI were found (Table 2).

DISCUSSION

Up to now, there is no authorization for MRI scans in
patients carrying an Interstim Twin implant, resulting

in recommendations to avoid all off-label MRI scans in
patients with SNS or explanting and reimplanting the
device in patients with the need for an MRI. The basis
for this policy is that potential hazards such as heating
of the leads and damage to the IPG might occur, result-
ing in painful stimulation®”. However, MRI is an im-
portant diagnostic tool for a variety of diseases, and sur-
gery to remove an important device cannot be justified
due to potential complications. So far, studies conduct-
ed on patients with other implantable devices, such as
pacemakers, have found the examination with MRI at
1,5 Tesla to be safe®®. Nazarian et al. reported on 1509
patients with cardiac devices having off-label MRI
scans. No significant adverse events have been reported
with 1.5 Tesla”. Previous studies have demonstrated no
serious adverse outcomes during and after MRI in pa-
tients with the Medtronic SNS InterStim and InterStim
11 of several regions of the body®™*!?. This study reports
the first series of successful MRI examinations in 10
patients with an Interstim Twin device with no nega-
tive effects, neither on the patients nor on the SNS de-
vice. However, several limitations of our study should
be noted. First, the small patient cohort, this relatively
small number is due to the fact that Interstim Twin im-
plants are not very common and that the indications for
MRI scans without an alternative method of diagnostic
tools are limited also. Second, the data were acquired
at a single centre and may not be generalizable to other
clinical settings and MRI facilities. Third, in this study
cohort only two MRI of the pelvic region were includ-
ed due to the non-selectivity of patients. Therefore, a
study with a larger number of patients, including more
patients with pelvic region MRIs should be performed.

CONCLUSIONS

This is the first report of patients successfully under-
going MRI scans despite a legacy, non-full-body MRI
compatible Interstim Twin SNS implant. 10 patients
underwent MRI with no negative effect on the function-
al outcome of the SNS device or negative side effects
for the patients.

Table 2. Comparison of pre- and post MRI settings

Amplitude (mA) Impedance (Q2) Micturition frequency  Urgency episodes Incontinence episodes
Pre-MRI1. 28 +0.048 1010.1 +£0.34 531+098 2.8+0.79 1.77+0.73
Post-MRI 1.29 +0.047 1010.3+0.29 5.61+1.01 2.8+0.85 1.76 £ 0.41
P value p=0.12 p=0.09 p=0.68 p=036 p=0385
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