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Abstract
Purpose: This study aimed to characterize contemporary management of Canadian patients with cardiovascular implantable electronic
devices (CIEDs) undergoing radiation therapy (RT) in light of updated American Association of Physicists in Medicine guidelines.
Methods and Materials: A 22-question web-based survey was distributed to members of the Canadian Association of Radiation
Oncology, Canadian Organization of Medical Physicists, and Canadian Association of Medical Radiation Technologists from January
to February 2020. Respondent demographics, knowledge, and management practices were elicited. Statistical comparisons by
respondent demographics were performed using x2 and Fisher exact tests.
Results: In total, 155 surveys were completed by 54 radiation oncologists, 26 medical physicists, and 75 radiation therapists in
academic (51%) and community (49%) practices across all provinces. The majority of respondents (77%) had managed >10 patients
with CIEDs in their career. Most respondents (70%) reported using risk-stratified institutional management protocols. Respondents
used manufacturer recommendations, rather than American Association of Physicists in Medicine or institutionally recommended
dose limits, when the manufacturer limit was 0 Gy (44%), 0 to 2 Gy (45%), or >2 Gy (34%). The majority of respondents (86%)
reported institutional policies to refer to a cardiologist for CIED evaluation both before and after completion of RT. Cumulative dose to
CIED, pacing dependence, and neutron production were considered during risk stratification by 86%, 74%, and 50% of participants,
respectively. Dose and energy thresholds for high-risk management were not known by 45% and 52% of respondents, with radiation
oncologists and radiation therapists significantly less likely to report thresholds than medical physicists (P < .001). Although 59% of
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respondents felt comfortable managing patients with CIEDs, community respondents were less likely to feel comfortable than academic
respondents (P = .037).
Conclusions: The management of Canadian patients with CIEDs undergoing RT is characterized by variability and uncertainty.
National consensus guidelines may have a role in improving provider knowledge and confidence in caring for this growing population.
© 2023 The Author(s). Published by Elsevier Inc. on behalf of American Society for Radiation Oncology. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
Patients who have cardiovascular implantable electronic
devices (CIEDs), such as pacemakers (PMs) and implantable
cardiac defibrillators (ICDs), and are undergoing radiation
therapy (RT) are a growing population who may be at risk of
device malfunction during RT.1-3 Management of these
patients and their CIEDs presents numerous challenges to
multidisciplinary RT teams consisting of radiation oncolo-
gists (RO), medical physicists (MP), and radiation therapists
(RTh). Although the 1994 American Association of Physi-
cists in Medicine (AAPM) TG-34 report4 has been the his-
torical reference guideline for management of these patients,
its recommendations, such as a device dose limit of 2 Gy,
were based on limited evidence specific to PMs and RT deliv-
ery methods of the time. Recommendations from CIED
manufacturers are inconsistent and contribute to clinical
uncertainty when contrasted with institutional and society
guidelines.5,6 As such, surveys in multiple countries published
between 2004 and 2014 demonstrated heterogenous institu-
tional management policies, including variable CIED dose
limits and cardiology referral practices,5,7,8 as well as a lack of
awareness of TG-34 guidelines and multidisciplinary roles.3

Updated guidelines, including the 2017 Heart Rhythm
Society (HRS) expert consensus statement and the 2019
AAPM TG-203, recognize the aforementioned limitations
and uncertainties and recommend management protocols
stratified by risk of CIED malfunction.9-12 Unlike The Neth-
erlands and Italy,10,11 Canada does not have national con-
sensus guidelines, nor are contemporary Canadian practice
patterns known in light of updated risk-stratified guidelines.
Therefore, the purpose of this study was to characterize the
contemporary management of Canadian patients with
CIEDs undergoing RT by ROs, MPs, and RThs.
Methods and Materials
This study was approved by the Sunnybrook research
ethics board (#309-2019). A 22-question web-based survey
(Table E1), informed by recommendations from the AAPM
TG-203 report,4 was developed to elicit the demographics,
comfort level, knowledge, and management practices of RO,
MP, and RTh respondents regarding CIEDs in RT. Demo-
graphics surveyed included respondent discipline (RO vs
MP vs RTh), professional status (staff vs trainee), practice
setting (academic vs community), and management
experience (≤10 vs >10 patients with CIEDs). Respondents
were not provided definitional criteria for selecting an aca-
demic or community practice setting; responses reflect how
respondents classify their own centers. The threshold of 10
patients was arbitrarily selected to stratify respondents by
management experience.

Respondent understanding of institutional manage-
ment policies and clinical and treatment factors consid-
ered during risk stratification, including use of neutron-
producing beams, patients’ pacing dependence, and high-
risk CIED dose thresholds, were characterized. Practice
patterns regarding referrals to cardiology, including sce-
narios in which a referral would not be made, were also
surveyed. Given a known CIED manufacturer dose limit
(0, 0-2, or >2 Gy), respondents were asked whether they
would follow the manufacturer limit or follow institution-
ally and society-recommended dose limits.

The web-based survey was designed using Google Forms
and piloted locally to optimize content validity, face validity,
and usability before distribution for study participation. The
survey was emailed by the Canadian Association of Radia-
tion Oncology (CARO), the Canadian Organization of Med-
ical Physicists (COMP), and the Canadian Association of
Medical Radiation Technologists (CAMRT) to their respec-
tive memberships in January 2020. Survey responses were
anonymously collected from January to February 2020.
Descriptive statistics were performed to analyze responses to
multiple choice, linear scale, and short-answer questions.
Responses to short-answer questions underwent quantitative
content analysis, wherein responses were inductively coded
and the frequency of codes were quantified.13 Fisher exact
and x2 tests were performed to determine whether responses
differed by respondent demographics (discipline, profes-
sional status, practice setting, or management experience).
All statistical analyses were performed using SAS version 9.4
software (SAS Institute, Cary, NC) using 2-sided statistical
testing at the P = 0.05 significance level.
Results
Respondent demographics

The survey was distributed to 1089 email addresses by
CARO, CAMRT, and COMP. In total, 155 individuals (54
RO, 26 MP, 75 RTh) responded to the survey. The overall
response rate was 14%; the response rate varied by society
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Table 1 Characteristics of survey respondents

Parameter No. (%)

Province

Alberta 16 (10.3)

British Columbia 25 (16.1)

Manitoba 11 (7.1)

New Brunswick 3 (1.9)

Newfoundland 1 (0.7)

Nova Scotia 4 (2.6)

Ontario 69 (44.5)

Prince Edward Island 4 (2.6)

Quebec 13 (8.4)

Saskatchewan 9 (5.8)

Discipline

Medical physics 26 (16.8)

Radiation oncology 54 (34.8)

Radiation therapy/dosimetry 75 (48.4)

Professional status

Staff 138 (89.0)

Trainee 17 (11.0)

Staff practice setting

Academic 73 (51.0)

Community 70 (49.0)
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(22% from CARO, 20% from CAMRT, 5% from COMP).
There was a 100% survey completion rate. All Canadian
provinces were represented by respondents, with the most
from Ontario (45%, n = 69), British Columbia (16%,
n = 25), and Alberta (10%, n = 16) (Table 1). Trainees
accounted for 11% of respondents (n = 17). Amongst staff
respondents, 49% of RO (20/41), 72% of MP (18/25), and
65% of RTh (49/75) respondents had been in practice for
≥10 years. Almost all staff respondents (97%, n = 138)
agreed that their practice included treatment of breast and/
or thoracic (lung, pleura, thymus, lymphoma, and/or esoph-
agus) tumors. Respondents represented both academic
(51%, n = 73) and community (49%, n = 70) practice set-
tings. Most respondents (77%, n = 119) in their training and
career had managed >10 patients with CIEDs undergoing
RT. Discipline and professional status were associated (P <
.001); 53% of staff (73/138) were RThs while 76% of trainees
(13/17) were ROs. Discipline and practice setting were also
associated (P < .001); 55% of academic respondents (40/73)
were ROs while 77% of community respondents (54/70)
were RThs. Similarly, discipline and management experience
were associated (P < .001); 57% of respondents (68/119)
who managed >10 patients with CIEDs were RThs while
67% of respondents (24/36) who managed ≤10 such patients
were ROs. Professional status and management experience
were associated (P < .001); 95% of respondents (113/119)
who managed >10 patients with CIEDs were staff compared
with 69% of staff (25/36) who managed ≤10 such patients.
Respondent characteristics are summarized in Table 1.
Management experience

≤10 patients 36 (23.2)

>10 patients 119 (76.8)

Years in staff practice

Medical physics

<10 7 (28.0)

≥10 18 (72.0)

Radiation oncology

<10 21 (51.2)

≥10 20 (48.8)

Radiation therapy/dosimetry

<10 26 (34.7)

≥10 49 (65.3)

Staff treating breast and/or thoracic tumors 138 (96.5)
Perceived prevalence of institutional
protocols

Almost all respondents (97%, n = 151) reported that their
institution has a management protocol for patients with
CIEDs undergoing RT (Fig. 1A). Institutional management
protocols stratified by risk of device malfunction (low vs
medium vs high risk) were reported by 57% of respondents
(n = 88) (Fig. 1B). Respondents who had managed >10
patients with CIEDs undergoing RT were more likely to
report risk-stratified protocols (61% [73/119] vs 42% [15/
36]; P = .037). There were no significant differences in
reporting of risk-stratified protocols by discipline, profes-
sional status, or practice setting (P > .05 for all 3 demo-
graphics). Most respondents (66%, n = 103) reported that
their institution has management protocols for CIED moni-
toring before, during, and after RT (Fig. 1C). Although there
was no significant difference in reporting of protocols for
CIED monitoring by practice setting, there were differences
by discipline (76% of RTh [57/75] vs 59% of RO [32/54]
and 54% of MP [14/26]; P = .046), professional status (70%
of staff [96/138] vs 41% of trainees [7/17]; P = .019), and
management experience (71% of >10 patients [85/119] vs
50% of ≤10 patients [18/36]; P = .017).
Use of institutional, guideline, and
manufacturer recommendations

The most used recommendations were institutional
protocols (70%, n = 109) followed by AAPM (8%, n = 13)
and HRS (5%, n = 8) reports (Fig. 2A). A minority of
respondents (16%, n = 25) reported not knowing which
guidelines they use. Respondents used manufacturer



Figure 1 Prevalence and characteristics of institutional protocols for management of cardiovascular implantable elec-
tronic devices. (A) Prevalence of institutional management protocols, (B) prevalence of risk-stratified institutional proto-
cols, and (C) prevalence of institutional protocols for cardiovascular implantable electronic device monitoring before,
during, and after radiation therapy.
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recommendations, rather than AAPM or institutionally
recommended dose limits, when the manufacturer limit is
0 Gy (44%, n = 68), 0 to 2 Gy (45%, n = 69), or >2 Gy
(34%, n = 52) (Fig. 2B). There were no significant differ-
ences in responses by discipline, professional status, prac-
tice setting, or management experience for any of the
given manufacturer dose limits (P > .05 for all 4 demo-
graphics).
Referral practices to cardiology

The majority of respondents (86%, n = 133) reported an
institutional policy to refer to a cardiologist for patient and
CIED evaluation both before initiation of RT and after
completion of RT (Fig. 3A). Respondents who had
Figure 2 Use of institutional protocols, guidelines, and manufa
lar implantable electronic devices. (A) Choice of management g
implantable electronic device manufacturer limit is 0 Gy, 0 to 2
tion of Physicists in Medicine; HRS = Heart Rhythm Society.
managed >10 patients with CIEDs undergoing RT versus
≤10 such patients were more likely to report a policy to
refer to a cardiologist before RT (90% [107/119] vs 72%
[26/36], P = .008). Respondents who had managed >10
patients with CIEDs undergoing RT were also more likely
to report a policy to refer to a cardiologist after RT (91%
[108/119] vs 72% [26/36], P = .010). There were no signifi-
cant differences in likelihood of reporting a policy to refer
before and after RT by discipline, professional status, or
practice setting (P > .05 for all 3 demographics). RO was
the discipline felt to be most responsible for facilitating
referrals to cardiology by 72% of respondents (n = 112) fol-
lowed by RTh (14%, n = 22) and MP (8%, n = 12)
(Fig. 3B). There was no significant difference in likelihood
of selecting RO as the responsible team member by disci-
pline, professional status, practice setting, or management
cturer recommendations for management of cardiovascu-
uideline. (B) Choice of dose limit when the cardiovascular
Gy, or >2 Gy. Abbreviations: AAPM = American Associa-



Figure 3 Referral practices to cardiology for management of CIEDs. (A) Prevalence of institutional policy of referring
patients with CIEDs to cardiology before and/or after RT. (B) Discipline perceived to be most responsible for referring
patients with CIEDs to cardiology. (C) Discipline perceived to be responsible for communicating treatment factors to car-
diology. (D) Three most common scenarios in which respondents would not refer patients with CIEDs to cardiology
before RT. Abbreviations: CEID = cardiovascular implantable electronic device; MP = medical physicists; RO = radiation
oncologists; RT = radiation therapy; RTh = radiation therapists.
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experience (P > .05 for all 4 demographics). RO was also
the discipline felt to be most responsible for communicating
relevant treatment factors to cardiology by 71% of respond-
ents (n = 110) followed by MP (24%, n = 37) and RTh (5%,
n = 8) (Fig. 3C). ROs were more likely to believe that they
are most responsible for these communications (83% of RO
[45/54] vs 58% of MP [15/26] and 67% of RTh [50/75],
P = .032). While professional status was associated with
selecting RO as the most responsible discipline for commu-
nication with cardiology (94% of trainees [16/17] vs 68% of
staff [94/138], P = .025), practice setting and management
experience were not (P > .05 for both demographics).

Most respondents (56%, n = 87) stated that there were
scenarios in which they would not refer patients with
CIED for cardiology evaluation before RT (Fig. 3D). The
3 most common scenarios in which respondents would
not refer patients with CIEDs for cardiology evaluation
before RT were (1) CIED located far from the field (23%
of all respondents [n = 35]), (2) emergency RT (15%,
n = 24), and (3) recent CIED check (8%, n = 13). CIED
far from the field was more likely to be considered by ROs
(39%, 21/54) than by MPs (19%, 5/26) or RThs (12%, 9/
75) (P = .001). Emergency RT was more likely to be con-
sidered by academic (22%, 16/73) than community (9%,
6/70) respondents (P = .027). Recent CIED check was
more likely to be considered by ROs (11%, 6/54) than by
RThs (8%, 6/75) or MPs (4%, 1/26) (P = .047).
Knowledge of factors for risk stratification

Respondents selected clinical and treatment factors
that they would consider when assessing the risk of CIED
malfunction due to RT (Fig. 4A, 4B). Among clinical fac-
tors, CIED type (88%, n = 137 of all respondents) was the
most commonly selected, followed by pacing dependence
(74%, n = 114), manufacturer/model of CIED (45%,
n = 69), treatment intent (33%, n = 51), and CIED
implantation date (15%, n = 24) (Fig. 4A). CIED type was
more likely to be considered by respondents who man-
aged >10 patients with CIEDs (92%, 109/119) than by
those who managed ≤10 such patients (78%, 28/36)
(P = .036). Among treatment factors, proximity of CIED
to the treatment field edge (97% of all respondents
[n = 151]) was the most commonly selected, followed by
photon energy (86%, n = 134), maximum expected cumu-
lative dose to CIED (86%, n = 134), beam arrangement
(84%, n = 130), neutron production (50%, n = 77), prior
irradiation proximal to CIED (49%, n = 76), dose rate
(21%, n = 32), and hypofractionation (10%, n = 15)
(Fig. 4B). Proximity of CIED to the treatment field edge
was more likely to be considered by respondents who
managed >10 patients with CIEDs (99%, 118/119) than
by those who managed ≤10 such patients (92%, 33/36)
(P = .039). Maximum expected cumulative dose to CIED
was more likely to be considered by respondents who



Figure 4 Knowledge of clinical and treatment factors for stratification by risk of CIED failure. (A) Clinical factors used
for risk stratification. (B) Technical factors used for risk stratification. (C) High-risk dose threshold. (D) High-risk energy
threshold. (E) Dose threshold for CIED relocation. Abbreviation: CIED = cardiovascular implantable electronic device.
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managed >10 patients with CIEDs (91%, 108/119) than
by those who managed ≤10 such patients (72%, 26/36)
(P = .010). Neutron production, a key treatment factor
identified by TG-203 for risk stratification, was more
likely to be considered by MP respondents (81%, 21/26)
than by RO (56%, 30/54) and RTh (35%, 26/75) respond-
ents (P < .001). Prior irradiation proximal to CIED was
more likely to be considered by MP (77%, 20/26)
respondents than by RTh (44%, 33/75) or RO (43%, 23/
54) respondents (P = .008).
Knowledge of high-risk dose and energy
thresholds

Responses regarding high-risk dose and energy thresh-
olds were heterogenous (Fig. 4C, 4D). “Do not know” was
the most common response when respondents were asked
to state the high-risk dose (45%, n = 70) and energy
thresholds (52%, n = 80). Five gray and 10 megavolts
(MV), the high-risk thresholds recommended by TG-203,
were chosen by 14% (n = 21) and 20% (n = 31) of
respondents, respectively. Other high-risk dose thresholds
chosen included 2 Gy (21% of respondents [n = 32]),
CIED type-specific thresholds (16%, n = 25), and doses
>5 Gy (5%, n = 7). Other high-risk energy thresholds cho-
sen included 6 MV (26% of respondents [n = 40]) and
energies >10 MV (3%, n = 4). Discipline was associated
with stating “do not know” regarding high-risk dose (63%
of RTh [47/75] vs 41% of RO [22/54] vs 4% of MP [1/26],
P < .001) and energy thresholds (65% of RTh [49/75] vs
50% of RO [27/54] vs 15% of MP [4/26], P < .001). The
likelihood of stating 5 Gy as the high-risk dose threshold
varied by discipline (38% of MP [10/26] vs 11% of RO [6/
54] vs 7% of RTh [5/75], P < .001), but did not vary by
professional status, practice setting, or management expe-
rience (P > .05). The likelihood of stating 10 MV as the
high-risk energy threshold varied by discipline (50% of
MP [13/26] vs 17% of RO [9/54] vs 12% of RTh [9/75], P
< .001), but did not vary by professional status, practice
setting, or management experience.

The majority of respondents (65%, n = 101) stated “do
not know” regarding the dose below which CIED reloca-
tion is not recommended (Fig. 4E). Five gray, the dose
below which the HRS does not recommend relocation,
was chosen by 10% of respondents (n = 16). Two gray
was chosen by 15% of respondents (n = 24). The
responses to this question were associated with discipline
(P < .001) but not professional status, practice setting, or
management experience.
Self-confidence and perceived clarity of
management protocols

Most respondents (59%, n = 92) felt comfortable man-
aging patients with CIEDs undergoing RT (Fig. 5A). Staff
respondents were more likely to be comfortable than
trainees (62% [86/138] vs 35% [6/17], respectively;
P = .032). Likewise, academic respondents were more



Figure 5 Respondent self-confidence and perceived clar-
ity of institutional protocols for management of CIEDs.
(A) Comfort level with managing patients with CIEDs
undergoing radiation therapy. (B) Perceived clarity of
institutional management protocols. Abbreviation:
CIED = cardiovascular implantable electronic device.
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likely to be comfortable than their community counter-
parts (70% [51/73] vs 53% [37/70], respectively; P = .037).
Discipline and management experience were not associ-
ated with comfort level (P > .05 for both demographics).
The majority of respondents (87%, n = 135) felt that their
institution’s management protocols are clear (Fig. 5B).
Discussion
This study characterized the contemporary manage-
ment of Canadian patients with CIEDs undergoing RT.
Our results show that the management of these patients is
characterized by variability and uncertainty. The
responses of survey respondents suggest incongruencies
between practice patterns and updated guidelines by the
AAPM in December 2019. Given the heterogeneity in
practice patterns and prevalence of uncertainty with man-
agement considerations, we submit that there are unmet
educational needs nationally, as well as a role for national
consensus guidelines to improve knowledge and confi-
dence in caring for this growing population. Patients with
CIEDs undergoing RT are a growing population, and
their RT presents challenges to the multidisciplinary
team. Thus, it is increasingly important to determine
practice patterns, educational needs, and the role for
national guidelines.

The variable knowledge, management practice, and
comfort level across the country suggest several educa-
tional needs. First, 50% of respondents considered neu-
tron production as part of risk stratification, and 20%
chose 10 MV as the high-risk energy threshold for device
malfunction. Both the likelihood of considering neutron
production and the likelihood of considering 10 MV as
the high-risk energy threshold varied only by discipline.
Although not considered by the majority of respondents,
neutron production occurring at energies >10 MV is the
most frequent cause of device and clinical failure.12 These
findings suggest that educational needs regarding the
importance of neutron production and high-energy pho-
ton RT in risk stratification are required in some disci-
plines more than others. Second, the majority of
respondents responded “do not know” when asked to
state a high-risk dose threshold. The modern high-risk
dose threshold of 5 Gy was stated by 14% of respondents
while the historical TG-34 threshold of 2 Gy was stated
by 21% of respondents. The AAPM revised the high-risk
dose threshold from 2 to 5 Gy for several reasons: The
rate of CIED complications >5 Gy is similar to that from
neutron production,14-17), there are few reports of CIED
malfunctions <5 Gy,12 and several vendors recommend
dose thresholds of 3 to 5 Gy.12 Treatment adaptation and
monitoring depends on knowledge of this high-risk dose
threshold, suggesting an additional pervasive educational
need. Third, pacing dependence was not considered as
part of risk stratification by 26% of respondents, with no
significant variability across demographic strata. Pacing
dependence is one of the critical factors considered in the
TG-203 guideline for risk stratification of device failure
because it determines the immediacy of the effect of
device failure.12 This is another important domain for fur-
ther education. Fourth, some patients noted device-
dependent differences (ICD vs PM) in dose thresholds.
There is no definitive evidence that ICDs are more sensi-
tive to radiation than PMs,18 and modern ICDs are also
single-lead PMs. Education may be required to raise
awareness of these considerations.

Three findings from this study suggest a role for
national consensus guidelines for management of patients
with CIEDs undergoing RT. First, when presented with a
scenario in which the CIED dose limit recommended by
the manufacturer is 0 Gy, 44% of respondents elected to
follow the manufacturer limit of 0 Gy. There were no sig-
nificant differences in practice for this scenario across dis-
cipline, professional status, practice setting, or
management experience. The TG-203 guideline supports
treating patients with devices with manufacturer recom-
mended dose limits of 0 Gy.12 Conversely, AAPM recom-
mends following the manufacturer dose limit when the
dose limit is >2 Gy. When presented with a scenario in
which the CIED dose limit recommended by the manu-
facturer is >2 Gy, 34% of respondents followed the manu-
facturer limit. A national approach, articulated in
consensus guidelines developed with stakeholders across
disciplines and practice settings, may increase confidence
and knowledge in reconciling incongruent manufacturer,
institutional, and society dose limits. Second, participants
identified practical scenarios in which they would not
refer for cardiology evaluation before treatment. These
scenarios included CIED located far from the field, emer-
gency RT, and recent CIED check. However, omission of
a cardiology evaluation before treatment in these scenar-
ios is not supported by TG-203, as other factors, such as
pacing dependence, may still elevate the patient’s risk for
clinically relevant device malfunction. Nonetheless, there
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are practical scenarios in which it may be reasonable to
omit a cardiology evaluation of the CIED due to clinical
judgment favoring the benefit of immediate RT. Third,
there was significant variability in knowledge regarding
the dose threshold for device relocation. There is no defin-
itive dose threshold for device relocation; the HRS guide-
lines recommend a limit of 5 Gy9,12 while the Dutch and
Italian guidelines recommend a limit of 10 Gy.10,11 It
should also be noted that available data are not sufficient
to guide relocation decisions for exposures >5 Gy.9 In
fact, device relocation is a serious procedure for
patients with comorbidities, and TG-203 notes that
every effort must be made to manage the patient with-
out resorting to device relocation. A national approach
may increase confidence and knowledge in managing
these scenarios. Of all respondents, 59% felt comfort-
able managing patients with CIEDs undergoing RT,
and community respondents were significantly less
comfortable. The increase in knowledge and confi-
dence could be derived not only from the contextual
applicability and visibility of a national resource but
also from the engagement of multidisciplinary profes-
sionals across the country who could advocate for
adoption of these guidelines locally.

This work has a number of limitations. The survey was
completed from January through February 2020, shortly
after the publication of the updated AAPM TG-203
guidelines in December 2019. RT professionals across
Canada may not have been aware of these new guidelines
at the time of survey completion. Furthermore, the aware-
ness of the TG-203 guidelines may have increased
between the time of survey completion and completion of
this work. We believe that the broad heterogeneity of
responses and the prevalence of responses indicating
uncertainty in knowledge and management, despite exist-
ing historical guidelines,4 suggests that the need for edu-
cation and role for national guidelines is likely still
relevant to the Canadian RT community. While there was
a 100% survey completion rate, the overall response rate
to the survey was 14%. The low overall response rate was
driven by a disproportionately low response rate from
members of COMP (5%) relative to members of
CARO (22%) and CAMRT (20%). As such, there were
only 26 MP respondents, and MP responses may be
limited in generalizability across Canadian MP practi-
tioners. Furthermore, while this work reports on the
perceived prevalence of institutional protocols among
respondents, it does not provide information on the
actual prevalence of these institutional policies across
Canada. To acquire this information, a targeted survey
of institutional representatives, such as departmental
heads of MP and RTh, could be conducted. Although
our survey instrument was piloted locally for content
validity, face validity, and usability by the investigators,
this survey was not externally and quantitatively vali-
dated before study distribution.
Conclusion
The management of Canadian patients with CIEDs
undergoing RT is characterized by variability and uncer-
tainty. There are unmet educational needs nationally as
well as a role for national consensus guidelines to improve
provider knowledge and confidence in caring for this
growing population.
Supplementary materials
Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.
adro.2023.101184.
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