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Gestion de la Radiothérapie chez une patiente porteuse de
stimulateur cardiaque 
Management of Radiotherapy in a Patient with pacemaker

Résumé
Les patients porteurs de stimulateurs cardiaques traités par radiothérapie sont exposés au risque de
dysfonctionnement du dispositif. Vu que l’irradiation peut endommager les composants électroniques,
des sociétés savantes ont émis des recommandations pour gérer ces patients. Nous rapportons le cas
d’une femme de 45 ans porteuse d'un stimulateur cardiaque double chambre pour un bloc atrio-ventricu-
laire complet. Elle a été traitée pour un cancer du sein avec une indication à la radiothérapie adjuvante.
Le pacemaker était situé hors du champ d'irradiation, seul un suivi rapproché était effectué. 

Summary
An increasing number of patients with cardiac implantable electronic devices are treated with radiation
therapy for cancer and are therefore at risk of device failure. As external beam radiation therapy can
adversely impact electronic components, several learned societies published recommendations to manage
such patients. We report the case of a 45-year-old woman with a dual-chamber pacemaker for complete
atrioventricular block. She had breast cancer with an indication for adjuvant radiotherapy. The pacemaker
was outside the irradiated field, so only a close follow-up was performed.
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INTRODUCTION 

The first Pacemaker (PM) implantation was on october
08th, 1958, in a swedish Hospital, by senningand
elmqvist; the indication was recurrent episodes of adam
stokes (1). 

The prevalence of patients treated for cancer and
implanted a pacemaker is rising and counts about 1400
(2–4). external beam radiotherapy (eBr) can affect the
electronic components of the cardiac implantable
electronic device (Cied) and potentially cause
permanent damage related either to the ionizing effect
of the rays or to the interaction of electromagnetic
radiations (4). so that health professionals involved in
the care of this complex group of patients need to be
aware of potential problems and relevant guidelines for
best clinical practices (3).

CASE REPORT

We report the case of a 45-year-old patient implanted
with a dual-chamber pacemaker for complete
atrioventricular block following aortic valve replacement
for infective endocarditis in 2012.  in May 2019, the
patient had left breast cancer with an indication for
adjuvant radiotherapy. Before treatment, we have
checked that the device was working correctly and the
patient was dependent on her PM. 

The PM was far from the irradiation field, on a right pre-
pectoral pocket (figure1). 

There was no indication to move it. We organized a close
follow-up protocol. We performed an electrocardiogram
before and after each therapy session and a complete
weekly PM interrogation. radiotherapy sessions have
passed without any incident. The patient is currently in
remission of her breast cancer.

DISCUSSION

Cieds, having a therapeutic action, have improved
quality of life, exercise capacity, and survival in patients
with conduction disturbances and malignant arrhythmia
(5). ionizing radiation may interfere with electric
components of pacemakers or implantable cardioverter
defibrillators(5). The type, severity, and extent of
radiation damage to pacemakers depend on the total
dose and the dose rate(2). electromagnetic interference
can generate a signal similar to a heart rhythm, detected
as normal or pathological, leading to the inhibition of
functioning or pacing (2). 

also, the system reset may occur. The PM reprogramming
resolves this issue. However, irreversible and permanent
damage still possible (3).

The risk of PM malfunction increases with the increasing
dose of rT. There is no specific ‘safe’ dose to a device.
device dysfunction was reported even for doses as little
as 0.15 gy(3). However, the majority of significant
malfunctions occurred above a dose of 20 gy(3). This
difference is probably due to the limited number of
patients included in the studies .(3)

The guidelines of the american association of Physicists
in Medicine (aaPM) published in 1994, proposed a
threshold of 2 gy of total dose received by an
implantable cardiac device beyond which there would be
a high risk of malfunction(6). They established this cut-
off according to data from the eighties. But, considering
the technological evolution of implantable cardiac
devices, some experts currently suggest a threshold of 5
gy(6). The guidelines consider the direct amount of
radiation, the dependency on the device, and the
exposure to neutron-producing radiation (4).

Between 1994 and 2016, several learned societies have
published their recommendations on this topic.

in 2017, the Heart rhythm society (Hrs) published
guidelines on the safe delivery of radiation therapy (rT)
to patients with Cieds. it was the first major professional
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Figure 1 : CHEST x RAY :  a  PM  seat  on a right pre-pectoral
pocket  



society update since 1994 (7). it is worth noting that no
universal guidelines for safe radiotherapy in patients
with Cied were published (8).

We managed our patient, according to the
recommendations of the French society of radiation
oncology Therapy (sFro) published in 2016. The main
elements of these recommendations are:(6)

- Move the implantable cardiac device if it is in the
field or at the edge of the treatment field;

- Before treatment: check that the device is working
correctly and specify the dependency on the
implantable cardiac device;

- limit the maximum dose to 5 gy when planning;

- during treatment, recommendations are summarized
in table 1.

- after treatment, the patient should be closely
followed-up.

Further device interrogation should occur at 1, 3, and 6
months after the end of rT because a malfunction of the
device related to the irradiation may occur several
months after the end of the irradiation(8).

The latest recommendations published in 2017, based on
the opinions of mainly north american experts and a
review of the literature, are presented in Figure 1.(9)

Performing pre or post-session electrocardiogram is not
recommended. only the threshold of 5 gy was
maintained, which simplifies managing patients on
radiotherapy protocol (6).

We report our experience of breast and parietal

irradiation in a patient with an intracardiac device. The
multidisciplinary collaboration respecting basic rules of
radiotherapy and monitoring permitted the safe
treatment of our patient.

Considering potential interactions between Cieds and
electromagnetic interference from radiotherapy,
updated guidelines are needed. More details about
acceptable doses at the different parts of the device are
mandatory.

CONCLUSION

significant Cied complications due to rT are rare. With
rising Cied implantation rates, radiation oncology
departments likely will be treating an increasing number
of patients with Cieds.a structured multidisciplinary
approach to provide specific medical management
strategies and to ensure safe and efficient rT delivery.
Finally, we highlight the need to develop universal,
evidence-based guidelines for managing these patients.
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Table 1:The recommendations of the French Society of Radiation Oncology Therapy (SFRO) during radiotherapy treatment 

a non-dependent patient: 
a dependent patient

K: Management of patients with implantable cardiac devices treated with radiation, according to the 2017 consensus of the Heart Rhythm Society. Class of
recommendations: Class I (strong): recommended or indicated with high level of benefit; IIa (moderate): reasonable, can be useful; Class IIb (weak): may be reasonable,
low level of benefit recommendation; Class III: not recommended, can be harmful, high level of risk recommendation. Level of evidence (LOE: level of evidence): A-
NB: high quality evidence based on meta analyses B-NR: Level B, based on observational studies (non-randomized); C-EO: Level C, expert consensus. CIED: cardiac
implantable electronic device.

Dose less than or equal to 2 Gy
perform an electrocardiogram before and after the first
session, at mid-treatment and at the end of treatment;
perform an electrocardiogram after each treatment
session;

For a dose between 2 and 5 Gy
perform an electrocardiogram before and after the first
session of each week and at the end of treatment;
perform an electrocardiogram before and after each
treatment session;
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