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Repeated magnetic resonance imaging and Cyberknife
therapy for Parkinson’s disease in a patient
with a pacemaker and epicardial leads
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Patients with pacemakers are commonly advised that they cannot tskowerski@gmail.com

undergo magnetic resonance imaging (MRI) scanning, even though it is
possible and safe to scan the majority of pacemakers. Epicardial leads,
however, are considered absolute contraindication to magnetic reso-
nance imaging [1].

We report a case of a 68-year-old male patient with a history of atri-
oventricular (AV) second degree block who had a dual chamber pace-
maker (Medtronic Sensia) with endocardial leads implanted in 2009. Two
months later due to an exit block, he was admitted for right ventricu-
lar (RV) lead replacement. Then, due to thrombosis of the left brachio-
cephalic vein, the endocardial leads were removed and the patient had
epicardial leads implanted (Medtronic CapSure Epi 4968, steroid-eluting
bipolar leads) with a pacemaker placed in the abdominal wall. Since then
the device parameters had been stable.

In 2014 the patient was diagnosed with Parkinson’s disease. In May
2017, because of therapy resistance he was qualified for Cyberknife ther-
apy, and MRI had to be performed to plan the procedure. Due to severe
neurological symptoms, despite contraindications, we decided to pro-
ceed with an MRI (GE Optima). We did not observe any complications
during/after MRI. The device parameters remained unchanged (Table I).

In April 2018 the pacemaker was replaced with an Ensura MRI Surescan
system because of the end of battery life. The epicardial leads were left
intact. A few months after Cyberknife the Parkinson’s disease symptoms
relapsed and another MRI was suggested to plan deep brain stimulation.
In August 2018 another MRI was performed. The device parameters also
remained unchanged. During both MRI studies a cardiologist, radiologist
and MRI physicist were present. The patient was pacemaker dependent
(VP 95-98%, escape rhythm < 40 bpm). The pacemaker was programmed
to DOO mode 90 bpm with all anti-tachycardia functions switched off
and reprogrammed to baseline settings after the study. Heart rate and
oxygen saturation were monitored continuously with a pulse oximeter.
Study parameters, including magnetic field, sequences and specific ab-
sorption rate (SAR), are reported in Table I.

Epicardial leads are rarely used in adult patients these days and are
considered in case of infective complications or when vascular access
problems occur (e.g. venous thrombosis). They are thought to be less
durable, more prone to malfunction and have higher thresholds.
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Table I. Pacemaker parameters before and after MRI study

Variable Atrial Ventricular  Atrial capture Ventricular Atrial Ventricular
impedance impedance threshold capture sensing sensing
[Q] [Q] [V@ms] threshold [mV] [mV]
[Vems]
Before 1t MRI 537 738 0.875@0.4 1.3@0.4 >5.6 > 15
After 1t MR 522 722 0.75@0.4 1.0@0.5 0.7-1 15-17

1t MRI — parameters

Static field strength: 1.5 T, spatial gradient: 12,4 T/m, sequences: T1, T2, FLAIR, DWI, SWI;

SAR 1.332 W/kg

Before 2" MRI 515 790

0.5@0.4

1.0@0.4 0.7-1 > 15

After 2" MRI 506 652

0.75@0.4

1.25@0.4 0.7-2.8 > 15

2" MRI — parameters

Static field strenght: 1.5 T, spatial gradient: 12,4 T/m, sequences: T1, T2, FLAIR, DWI, SWI;

SAR 1.162 W/kg

In pediatric patients with congenital heart
diseases epicardial leads are more commonly
used. In a small case series (n = 11) Pulver et al.
reported successful MRI in patients with congen-
ital heart disease and implanted pacemakers.
No inappropriate pacing or significant changes
in parameters were noted [2]. Similarly, Hwang
et al. reported a series of 4 patients with a car-
diovascular implantable electronic device (CIED)
and epicardial leads, who underwent MRI with no
complications [3].

The 2017 Heart Rhythm Society Statement on
MRI radiotherapy in CIED patients upholds epicar-
dial lead as a contraindication to MRI, but this is
due to insufficient evidence to issue safety recom-
mendation [4]. According to data obtained from
the manufacturer, epicardial lead structure is not
significantly different from the MR conditional en-
docardial lead. The major concern regarding the
epicardial lead in the MR environment is possible
excessive heating of pacing buttons (and subse-
quently increased pacing threshold), which may
be explained by the lack of blood flow [5]. In vitro
data suggest that the standard 1.5 T MR protocol
generates negligible heating of leads not sur-
rounded by blood.

In conclusion, our patient had MR scans per-
formed twice. Based on our observation and lite-
rature data it seems that epicardial leads should
not be considered an absolute contraindication
and MR should be performed in such patients,
whenever this modality is best to warrant proper
diagnosis and treatment. The problem, however,
calls for a larger set of data to address this matter.
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