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Abstract

This paper offers best practice recommendations for the maintenance and retention of radiotherapy health records and technical information for cancer
programmes. The recommendations are based on a review of the published and grey literature, feedback from key informants from seven countries and expert
consensus. Ideally, complete health records should be retained for 5 years beyond the patient’s lifetime, regardless of where they are created and maintained.
Technical information constituting the radiotherapy plan should also be retained beyond the patient’s lifetime for 5 years, including the primary images,
contours of delineated targets and critical organs, dose distributions and other radiotherapy plan objects. There have been increased data storage and access
requirements to support modern image-guided radiotherapy. Therefore, the proposed recommendations represent an ideal state of radiotherapy record
retention to facilitate ongoing safe and effective care for patients as well as meaningful and informed retrospective research and policy development.
� 2017 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
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Introduction

The demands for clinical information management in
radiation oncology have evolved significantly over the
years. Electronic medical records (EMR) are commonplace
and computer-based radiation oncology information sys-
tems (ROIS) have become the central resource for co-
ordinating core aspects of care for radiotherapy. The ROIS
serves as the repository for technical information, clinical
notations, scheduled patient visits, treatment records and
workflow co-ordination. It also co-ordinates treatment
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delivery and manages the radiotherapy patient record,
including records of treatment intent, type of radiotherapy,
schedule, technical aspects describing the treatment plan
and image-based target localisation, and other related ac-
tivities. The ROIS stores laboratory reports and correspon-
dence pertinent to the patient’s care, but frequently
operates separately and in parallel with more general
hospital-based EMR systems.

This paper recommends ‘best practices’ for the mainte-
nance and retention of radiotherapy records. Appropriate
retention of radiotherapy patient records is an essential
aspect of ongoing patient safety and quality of care because
the data are used for clinical follow-up, particularly in in-
stances of re-treatment of recurrent disease or therapy for
new primary malignancies [1,2]. For the significant pro-
portion of patients requiring re-treatment, the assessment
All rights reserved.
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Table 1
Holden and Karsh’s [20] principles of health information technol-
ogy (HIT) usage behaviour

Principle 1 HIT use should meet, not jeopardise user needs.
Principle 2 HIT use should be easy (low effort), not difficult.
Principle 3 HIT use should lead to observable outcomes.
Principle 4 HIT use outcomes should be positive/useful.
Principle 5 User self-efficacy will influence HIT use

decisions.
Principle 6 Feedback after HIT usage behaviour will

influence future usage behaviour.
Principle 7 HIT usage behaviour is an interaction of

multiple environmental and personal factors.
There is no one cause and no one solution.

Principle 8 HIT usage behaviour is based on users’ beliefs
and the attitudes, norms and perceptions of
control produced by these beliefs.

Principle 9 One’s social and cultural environment affects
the desirability of HIT use.

Principle 10 The degree to which HIT use is voluntary, or
controllable, will have an effect on HIT usage
behaviour.

Principle 11 Successful HIT design depends on the fit
between characteristics of the HIT and
characteristics of the work system.

Principle 12 Successful HIT outcomes depend on the fit
between elements within the work system
where the HIT is implemented.
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of previous interventions is essential for safe and effective
planning of subsequent treatment [3e13]. Inadequate ac-
cess to a complete clinical and technical history could result
in clinically important complications relating to improper
delivery of additional radiotherapy [6].

Accurate research to assess the value and efficacy of
radiotherapy, as well as the risk of second primary malig-
nancies, complications and other long-term radiotherapy
outcomes requires access to long-term clinical and tech-
nical data, potentially from thousands of patients. It has
been suggested that comprehensive and accurate cancer
outcomes research requires registries containing 20e25
years of health records of surviving and deceased patients
[14e18]. These data are also valuable to public and hospital
policy makers who can analyse the collected data to fore-
cast trends and project future needs [19].

Cancer Care Ontario, a provincial cancer agency in
Ontario, Canada, recognised the importance of this issue and
commissioned a ‘best practice’ report to guide radiotherapy
health records and other pertinent technical information
retention. This document offers guidance to radiation on-
cologists and allied health professionals who provide
continuing care over the lifetime of cancer patients. It is
intended to support clinical needs and inform public health
policy, and may exceed requirements outlined by profes-
sional organisations and existing laws defining and govern-
ing general health records. The recommendations represent
a minimum requirement to assure access to radiotherapy
records and technical information to facilitate safe and
effective care, especially for patients who may require
several distinct courses of therapy over their lifetime.
Methods

Our analysis attempts to incorporate some basic princi-
ples of health information technology practice as proposed
by Holden and Karsh [20]. This theoretical model of health
information technology best usage, intended for a wide
range of information technologies, suggests that designers,
implementers and administrators should adhere to 12
principles (Table 1). Efforts were made to ensure principles
1, 2, 4, 8 and 11 were considered as radiotherapy retention
requirements were analysed and recommendations drafted.

The recommendations put forth in the ‘best practice’
report were informed by a literature search, an environ-
mental scan of pertinent healthcare professional organisa-
tions, relevant provincial legislation and expert opinion
collected by a survey of radiotherapy programmes across
multiple jurisdictions. Literature published in English was
systematically searched via the MEDLINE (1946 to
November 2015) and EMBASE (1996 to November 2015)
databases using the following search terms: medical re-
cords, health records, storage, retention, management and
destruction. Articles were excluded if they were not related
to radiotherapy. An environmental scan of unpublished
literature was undertaken via Google Scholar using search
terms relating to retention and destruction of healthcare
data, records or information.
An informal survey of retention policies in other juris-
dictions was carried out by contacting radiotherapy pro-
grammes and experts in British Columbia, Alberta, the UK,
Ireland, the Netherlands, Sweden and the USA. The survey
involved semi-structured telephone interviews and e-mail
communication with key informants. Additional policy
documents were identified through these discussions.

Finally, the draft guidance document was presented for
review and approval by heads of radiation oncology, med-
ical physics and radiotherapy at 14 Ontario cancer centres
and presented for feedback at a provincial government
agency committee of senior clinical leadership representing
all clinical cancer services (e.g. prevention, screening, im-
aging, surgery, radiotherapy, nursing and psychosocial care,
patient education, etc.).
Results

The literature search located 994 articles. However, only
three were identified as relevant after title and abstract re-
view[21e23]. Upon full-text review, all of these articleswere
excluded as they did not offer radiotherapy-specific infor-
mation. The environmental scan located five documents
[6,24e29] discussing data retention policies related to
radiotherapy. All documentswere published bywell-known
healthcare organisations or professional associations (Table
2). In addition to suggesting data retention timelines, all
but one of these documents [6] also provided information
regarding the importance of retaining records for medico-
legal reasons. Three of the documents [24,25,29] briefly



Table 2
Summary of environmental scan results

Legislation/
organisation

Country/date Relevant recommendations

American Society
for Radiation
Oncology
(ASTRO) [6]

USA/2000 - All medical records associatedwith radiation treatment should be preserved for aminimum
of the patient’s lifetime plus 5 years

The Royal
Australian and
New Zealand
College of
Radiologists
& The Faculty of
Oncology
(RANZCR FRO)
[24]

Australia/New
Zealand/2005

- Medical record, oncology record, prescription sheet, localisation images, isodose distribu-
tion, set-up details should be retained for at least the patient’s lifetime, and ideally for the
patient’s lifetime plus 5 years

- Images, dose volume histograms, calculation sheets should be retained for at least 7 years
after treatment, and ideally for the patient’s lifetime (original or hardcopy); or the
compatibility lifetime (proprietary digital format)

Australasian
College of
Physicists in
Science,
Engineering, and
Medicine
(ACPSEM) [25]

Australia/1996 - All data relevant to diagnosis and treatment, including simulator and portal films, treatment
plans, and treatment records for therapeutic course should be retained for the period of
time detailed in the institution-specific policy, which should include applicable statutory
requirements as a minimum standard

National Health
Service

UK/2009 [26] - Records should be kept for a minimum of 30 years, as per the Public Records Act.
- For deceased patients records should be retained for 8 years after death.
- Records should be retained on a computer database if possible.
- Consider the need for permanent preservation for research purposes.

UK/2016 [27] - 30 years or 8 years after the patient has died
- Review and consider transfer to a place of deposit
- For the purposes of clinical care the diagnosis records of any cancer must be retained in case

of future reoccurrence. Where the oncology records are in a main patient file the entire file
must be retained

- Retention is applicable to primary acute patient record of the cancer diagnosis and treat-
ment only. If this is part of a wider patient record then the entire record may be retained

- Any oncology records must be reviewed prior to destruction taking into account any po-
tential long-term research value whichmay require consent or anonymisation of the record

2001 [28] - Oncology records should be retained for 8 years after the conclusion of treatment,
especially when surgery only involved

- Consideration of Royal College of Radiologists oncology-specific recommendations
suggested

The Royal College
of Radiologists
(RCR) [28]

UK/2006 - Radiotherapy and chemotherapy records must be retained for the patient’s lifetime and
should be retained for the patient’s lifetime plus 5 years

- For minors (up to 20 years of age at the time of diagnosis) radiotherapy or chemotherapy
records should be kept not only for the duration of the patient’s lifetime, but as a perma-
nent record

- Simulation films for minors should be kept permanently, either as a hardcopy or as digital
computer records

- For radical treatment, data should be kept as a permanent record on a computer database,
and a hardcopy of the records and similar films should be kept for the patient’s lifetime
plus 5 years

- Prospective records for both adult and child patients should be kept permanently on a
computer database and should include sufficient details of radiotherapy and chemo-
therapy to enable reconstruction of these treatments at a later date
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mentioned that data retention periods should take into
consideration legal requirements. The guidance document
fromNewZealand [24], offers brief but radiotherapy-specific
recommendations suggesting that ‘the latent nature of late
radiation effects (sometimes 10e20 years) means that good
risk management in this area requires at least a minimum
data set be stored for the patient’s lifetime’. The three doc-
uments from the UK [26e28] offer extensive information
related to legal obligations and good practice guidelines, but
they were not radiotherapy specific.

The informal survey included 17 key informants (medical
physicists and IT professionals) who provided information
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on radiotherapy-specific data retention policies in their
jurisdictions (Ontario [nine], Alberta [one], British Columbia
[one], the UK [one], Ireland [one], the Netherlands [one],
Sweden [one], the USA [two]). All key informants reported a
lack of guidelines or policies beyond generic statutory re-
quirements in their jurisdictions. However, they noted that
there is a common practice of retaining radiotherapy re-
cords beyond the patient’s lifetime. All jurisdictions re-
ported that they were reviewing their practices and had
recognised the need to address long-term secure storage
and disposal of oncology records, as well as the challenges
presented by evolving technical standards and innovation
in clinical practice.

Data Retention Practices in Canada

In Ontario, the Public Hospitals Act [30] and College of
Physicians and Surgeons of Ontario [31] instruct that med-
ical records should be retained for 10 years after the date of
patient discharge, last visit, last date of entry in the record or
death for adult patients and that diagnostic imaging records
specifically should be retained for 5 years. However, these
requirements are not specific to oncology records. In 2014,
Cancer Care Ontario developed a strategic roadmap [32] for
EMR in oncology programmes. However, the recommen-
dations put forth in this report were presented as high-level
standards for practice and were not radiation specific. The
lack of guidelines specific to the retention of radiotherapy
patient records in Ontario and the large regional variation in
practice regarding the retention of radiotherapy recordswas
the impetus for this work. During consultation on the draft
report, Ontario key informants confirmed that there were
no known provincial guidelines.

In British Columbia, all radiotherapy patient data
(treatment plans, records and related imaging) have been
centralised in a provincial warehouse since 1999e2000. The
system has been maintained and expanded to keep all pa-
tient data online and easily accessible in a single commer-
cially available ROIS system (ARIA, Varian Medical Systems,
Palo Alto, CA, USA). According to British Columbia in-
formants, the system currently had no practical tools that
would allow specific patient records to be marked for
archival or disposal under any age- or date-based policy. At
the time of the interview, the more general health records
(i.e. of host hospitals and the British Columbia Cancer
Agency) did not have archive datawarehousing capabilities.
As a consequence, all records are currently retained. In-
formants from the Alberta Health System described a
similar practice. Key informants from Ontario, British
Columbia and Alberta indicated that they were not aware of
any other provinces having radiotherapy data retention
policies in place.

Data Retention Practices in Europe

In the UK, the National Health Service developed a Code
of Practice [26,27] that provides guidance regarding the
retention of medical records. For oncology records
(including radiotherapy patient records), a minimum
retention period of 30 years is recommended or 8 years
after death. This recommendation is aligned with the UK’s
Public Records Act, which also recognises that there are
scenarios in which organisations will need to retain records
for more than 30 years and indicates that mechanisms are
in place for organisations to co-ordinate record storage for
longer retention periods. Further guidance was issued by
the Royal College of Radiologists [29], who indicate that
radiotherapy records must be retained for the patient’s
lifetime and ideally for the patient’s lifetime plus 5 years.
Additionally, permanent storage is recommended in
particular scenarios (minors) and for certain aspects of the
radiotherapy records (e.g. treatment planning data, medical
images). The report highlights the importance of retaining
sufficient detail to reconstruct patient treatment plans at a
later date. The environmental scan also located a National
Health Service Health Service Circular document from 2001
[28], which recommends that oncology records (not
radiotherapy specific) should be retained for at least 8 years
after treatment. With regards to radiotherapy specifically,
consideration of requirements issued by the Royal College
of Radiologists is recommended.

Jurisdictions across Europe and the UK seems to have a
similar ‘situational approach’; clinical needs often exceed
local legal requirements and all records have been retained
as available resources have permitted. This is frequently the
case after a major project to implement, upgrade or replace
a ROIS system. In the Netherlands, the NVRO (Dutch Society
for Radiation Oncology) recommends the retention of
radiotherapy records for the patient’s lifetime or at least 20
years after the completion of his/her treatment. In practice,
this has meant that all radiotherapy institutes had kept
historical paper files indefinitely and that this practice was
then carried forward with electronic records. The adoption
of indefinite storage of electronic records reflects, in part,
that there are currently no software systems to easily
implement more high-level retention policies with select
records, or parts thereof, being discarded with different
timescales. Electronic radiotherapy planning data, including
images, are archived, preferably in Digital Imaging and
Communications in Medicine (DICOM) format [33] by most
institutions.

The views of the informants differed regarding the
retention of target localisation images (portal images and
cone beam computed tomography). By and large, the
practice is to maintain documented set-up correction pro-
tocols and to link the protocols with decisions regarding
image guidance placed in the patient record. This often
includes initial photographic images of the patient set-up.
In practice, most institutions regard localisation images as
‘working documents’ and therefore retain the images for a
limited period of time (typically 3e12 months). The ques-
tion of how the data is stored after the completion of
treatment prompted variable responses from informants,
with a number of facilities in Europe undergoing a process
of scanning older paper-based documents into digital for-
mats and storing them as pdf files. However, it was noted
that such data will not be easily searched in the future. The
question of how the records will be used in the future
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yielded different responses. As one key informant indicated,
there is legislation to retain data for 25 years, for example,
but a practical means of retrieval is challenging as clinical
practice and software systems evolve.

Data Retention Practices in Australia and New Zealand

The environmental scan located two documents [24,25]
relevant to data retention from Australia and New Zea-
land. A position paper issued by the Australasian College of
Physicists in Science, Engineering, and Medicine [25] rec-
ommends that all data relevant to the diagnosis and treat-
ment of a patient treated with radiotherapy shall be kept in
‘some recoverable form’ for the period of time detailed in
institution-specific policies, taking into account applicable
legislative requirements as a minimum standard. A more
detailed policy regarding medical and dosimetry record
storage requirements for radiotherapy was developed by
the Royal Australian and New Zealand College of Radiolo-
gists and the Faculty of Radiation Oncology (RANZCR FRO)
[24]. The policy describes specific short- and long-term
documentation storage needs for radiation oncology, for
both hardcopy and electronic storage media. The docu-
ment’s introduction notes that the unique technical and
medical aspects of patient care related to radiotherapy are
not well understood outside of the profession and that the
policy was prepared with the goal of providing a national
policy and consistent approach on this issue. RANZCR FRO
recommends that records should be retained for at least the
patient’s lifetime, and ideally for the patient’s lifetime plus 5
years. Shorter retention periods are noted as sufficient for a
subset of the record.

Data Retention Practices in the USA

The American Society for Radiation Oncology (ASTRO)
issued a statement regarding data storage and disposal for
radiotherapy records over a decade ago [6]. ASTRO recom-
mends that medical records associated with radiotherapy
should be preserved for a minimum of 5 years after the
patient’s death. This includes all of the radiation oncolo-
gist’s records, regardless of whether they are controlled by
the radiation oncologist, a hospital or other treatment
facility.

Integrating the Health Enterprise (IHE) is an initiative
supported by healthcare professionals and commercial
vendors to improve the way computer systems used in
healthcare share information (http://www.ihe.net). IHE
promotes the co-ordinated use of established data exchange
standards, such as DICOM and Health Level Seven (HL7). In
the radiation oncology domain (IHE-RO), the community
works closely with ASTRO and American Association of
Physicists in Medicine members to highlight and solve the
issues regarding managing information for radiotherapy
[34]. The IHE-RO does not specifically address long-term
storage or disposal of health records, but it does make
evident that the amount of storage required is only the
starting point for considering data retention; one must also
be able to archive and transfer data to the point of need. The
IHE initiative notes a lack of explicit support in hospital-
based picture archiving and communication system
(PACS) systems for exchanging data and supporting clinical
radiation oncology workflows [35]. Correspondence with
the IHE-RO technical committee indicated that continuing
clinical and technical innovation in radiotherapy is creating
pressure to modify DICOM-RT standards in order to support
more open data exchange within the clinical process and to
support new concepts, such as deformable registration,
dose reconstruction and adaptive radiotherapy.

Recommendations and Discussion

The following recommendations for the retention of
radiotherapy records were derived from the literature
above and a review of jurisdictional practices and expert
opinion from various key stakeholders. These best practice
recommendations should guide the development of insti-
tutional or local policies and procedures regarding radio-
therapy record retention.

Working Assumptions

It is assumed that continuing innovation in clinical care
will motivate commercial providers to rely on their own
proprietary database formats for health records and tech-
nical data. The requirements for exchange of data between
such software systems and databases require the ability to
export health records and treatment planning data in open-
standard formats (HL7 and DICOM-RT) specified by the co-
operation of industry and the international clinical com-
munity [33]. The maintenance of these standards is an
important aspect of data retention, archiving and retrieval,
particularly in the following situations:

(i) In the event of upgrades or a change in commercial
supplier, open standards for data exchange must sup-
port complete and accurate transfer of historical re-
cords to new software applications to maintain
retrospective access for review (at a minimum).

(ii) When there is a requirement to share patient records
for review between cancer centres and healthcare
providers in other jurisdictions.

(iii) When there is an obligation to support research of
clinical outcomes and health policy.

Recommendations

In order to support ongoing care of patients, cancer
programmes and host hospitals should align with the
following recommendations:

1. Complete health records (i.e. in the ROIS or more gen-
eral hospital-based EMR) for oncology patients should
be retained for 5 years beyond the patient’s lifetime,
regardless of where records are created andmaintained.

2. Technical information constituting the radiotherapy
plan, including the primary images, contours delin-
eating targets and critical organs, dose distribution and

http://www.ihe.net
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other radiotherapy plan objects, should be retained for a
period of 5 years beyond the patient’s lifetime.
(a) At a minimum, a document summarising the treat-

ment plan should be stored with the health record in
the ROIS, e.g. as a document in pdf format.

(b) Full support of the issues outlined in this report re-
quires an accurate and complete record of the treat-
ment plan stored or exportable as a series of DICOM
and DICOM-RT objects (computed tomography im-
age, structure sets, plan and dose distribution).

3. Images used to support the treatment planning process
(e.g. magnetic resonance and positron emission tomog-
raphy studies) should be archived in an image data stor-
age facility, where their maintenance and disposal will
occur according to the laws of the appropriate jurisdic-
tion. This process is independent of recommendation 2.

4. Records of treatment delivery, including documentation
of the interpretation of images used to guide target
localisation, together with notes describing treatment
process and patient status over the course of treatment,
should be stored in the ROIS and managed as part of
recommendation 1.

5. Software systems and appropriate data infrastructure
should be maintained to store, retrieve and display
oncology information; unless processes are in place to
support the migration of data in conjunction with
software upgrades.

6. When EMR/ROIS software is updated, steps should be
taken to ensure past oncology information data can be
stored, retrieved and displayed by migrating data in
conjunction with the software upgrade, or by main-
taining the legacy EMR/ROIS software.

7. When developing policy regarding images acquired and
used to support treatment delivery, i.e. in image-guided
target localisation or image-guided radiotherapy
consider:
(a) Localisation images are considered working docu-

ments. They are interpreted for the purposes of
achieving accurate and precise patient positioning
and for the evaluation of anatomical changes over
the treatment course. Interpretation, numerical cal-
culations and decisions made using these images
should be stored in the ROIS and managed according
to recommendation 1.

(b) After the completion of treatment, localisation images
(e.g. portal images and cone beam computed tomog-
raphy) should be archived and managed for disposal
according to the laws of the appropriate jurisdiction.

These recommendations for data retention apply to both
the complete oncology heath record, maintained by the
host hospital, and any supporting documentation, whether
they are created, maintained or stored as a single database
or hosted in separate distributed records.

At a minimum standard, radiotherapy oncology records
and technical information must be maintained for the life-
time of the patient, and beyond, to meet statutory obliga-
tion specified by jurisdictional laws. It must be emphasised
that the complete oncology record extends beyond the
radiotherapy chart or ROIS, and includes records stored in
the host hospital system.

Permanent storage of all treatment details is considered
ideal, in terms of supporting long-term access to retro-
spective data for clinical and health policy research. How-
ever, this could be technologically and financially
challenging, given the change driven by rapid innovation in
software and hardware technology. In practical terms, a
sufficient window should be created to allow data
abstraction for policy and research purposes, and additional
infrastructure and funding may be required to support
longer term clinical and health policy research enterprises.

Continuing innovation in information support systems
and work practices is necessary to maintain and improve
efficient access to safer, high-quality care. As the clinical
implications, workflow and relationships between imaging
for treatment planning and delivery continue to evolve and
improve, cancer programmes and funding models must
develop plans for the expenditures associated with data
storage, networking, software systems and appropriate
training to maintain a skilled workforce. Clinical data must
be available, accurate and displayed in a readily accessible
format to quickly serve patient needs.

Finally, it is important to emphasise that appropriate
data retention practices are essential to maintaining patient
safety and improving the quality of care. These data are not
only critical for accurate patient follow-up and re-treatment
of disease, but will also play an important role in research
assessing value, efficacy as well as complications and long-
term radiotherapy outcomes.

Limitations

These recommendations represent an ideal state of
radiotherapy record retention. They do not provide practical
guidance of how the recommended actions should or can be
achieved, nor estimates of the potential costs, IT infrastruc-
ture requirements and other resource implications associ-
ated with implementation. Further guidance would be
useful to adequately plan for and implement proper record
retention and retrieval mechanisms at the institutional level.

This work intentionally focused on the retention of
radiotherapy records as there are unique aspects to these
records,whichwarrant their long-termstorage and retention
in specific formats and operating systems. However, similar
recommendations may be warranted for other cancer treat-
mentmodalities (e.g. surgery, systemic therapies, etc.) aswell
as other disease areas and healthcare services. As many pa-
tients receive combined modality treatment, additional
analysis of oncology record retention may benefit from
engagement with professionals from other disciplines and
the development of multidisciplinary recommendations.
Conclusions

The demands for information technology and data
management in radiotherapy result from an increasing
necessity for accuracy and precision in patient-specific
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treatment planning and delivery. As a consequence, there
are increased data storage and access requirements to
support image-guided treatment planning and delivery.
Consistent access to imaging information improves safety
and quality of care. Therefore, the trend towards more
comprehensive use of imaging information will continue
across all radiotherapy modalities and indications and will
require appropriate and consistent data retention policies.

Acknowledgements

We acknowledge the health professionals who reviewed
and commented on the draft recommendations and the key
informants who shared insights regarding their institu-
tional practices.

References

[1] Shen X, Dicker AP, Doyle L, Showalter TN, Harrison AS,
DesHarnais SI. Pilot study of meaningful use of electronic
health records in radiation oncology. J Oncol Pract 2012;8(4):
219e223.

[2] Hillestad R, Bigelow J, Bower A, Girosi F, Meili R, Scoville R,
et al. Can electronic medical record systems transform health
care? Potential health benefits, savings, and costs. Health Aff
2005;24(5):1103e1117.

[3] M€oller TR, Garwicz S, Barlow L, Winther JF, Glattre E,
Olafsdottir G, et al. Decreasing late mortality among five-year
survivors of cancer in childhood and adolescence: a popula-
tion-based study in the Nordic countries. J Clin Oncol 2001;19:
3173e3181.

[4] Olsen JH, M€oller T, Anderson H, Langmark F, Sankila R,
Tryggvad�ottír L, et al. Lifelong cancer incidence in 47,697 pa-
tients treated for childhood cancer in the Nordic countries. J
Natl Cancer Inst 2009;101:806e813.

[5] M€oller TR, Garwicz S, Perfekt R, Barlow L, Winther JF,
Glattre E, et al. Late mortality among five-year survivors of
cancer in childhood and adolescence. Acta Oncol 2004;43:
711e718.

[6] American Society for Radiation Oncology (ASTRO). Medical
record retention recommendations. Fairfax, VA: ASTRO; 2000.

[7] Birgisson H, Pahlman L, Gunnarsson U, Glimelius B. Late
adverse effects of radiation therapy for rectal cancer e a
systematic overview. Acta Oncol 2007;46:504e516.

[8] Dickerman JD. The late effects of childhood cancer therapy.
Pediatrics 2007;119:554e568.

[9] Edelstein K, D’Agostino N, Bernstein LJ, et al. Long-term
neurocognitive outcomes in young adult survivors of child-
hood acute lymphoblastic leukemia. J Pediatr Hematol Oncol
2011;33:450e458.

[10] Edelstein K, Spiegler BJ, Fung S, Panzarella T, Mabbott DJ,
Jewitt N, et al. Early aging in adult survivors of childhood
medulloblastoma: long-term neurocognitive, functional, and
physical outcomes. Neuro Oncol 2011;13:536e545.

[11] Hodgson DC, Grunfeld E, Gunraj N, Del Giudice L.
A population-based study of follow-up care for Hodgkin
lymphoma survivors: opportunities to improve surveillance
for relapse and late effects. Cancer 2010;116:3417e3425.

[12] Longo DL. Late effects from radiation therapy: the hits just
keep on coming. J Natl Cancer Inst 2009;101:904e905.

[13] Machtay M, Moughan J, Trotti A, Garden AS, Weber RS,
Cooper JS, et al. Factors associated with severe late toxicity
after concurrent chemoradiation for locally advanced head
and neck cancer: an RTOG analysis. J Clin Oncol 2008;26:
3582e3589.

[14] Bradley CJ, Penberthy L, Devers KJ, Holden DJ. Health services
research and data linkages: issues, methods, and directions
for the future. Health Serv Res 2010.

[15] Bilimoria KY, Stewart AK, Winchester DP, Ko CY. The National
Cancer Data Base: a powerful initiative to improve cancer care
in the United States. Ann Surg Oncol 2008;15:683e690.

[16] Carney PA, Hoffman RM, Lieberman DA, Hornbrook MC,
Dietrich AJ, Klabunde CN. Data systems to evaluate colorectal
cancer screening practices and outcomes at the population
level. Med Care 2008;46:S132eS137.

[17] Desch CE, McNiff KK, Schneider EC, Schrag D, McClure J,
Lepisto E, et al. American Society of Clinical Oncology/Na-
tional Comprehensive Cancer Network quality measures. J
Clin Oncol 2008;26:3631e3637.

[18] Perry N, Broeders M, de Wolf C, Tornberg S, Holland R, von
Karsa L. European guidelines for quality assurance in breast
cancer screening and diagnosis. Fourth edition e summary
document. Ann Oncol 2008;19:614e622.

[19] Kukafka R, Ancker JS, Chan C, Chelico J, Khan S, Mortoti S, et al.
Redesigning electronic health record systems to support
public health. J Biomed Inform 2007;40(4):398e409.

[20] Holden RJ, Karsh BT. A theoretical model of health informa-
tion technology usage behavior with implications for patient
safety. Behav Inform Technol 2009;28(1):21e38.

[21] Rinehart-Thompson LA. Record retention practices among the
nation’s “most wired” hospitals. Perspect Health Inf Manag
2008;5:8.

[22] Rinehart-Thompson LA. Storage media profiles and health
record retention practice patterns in acute care hospitals.
Perspect Health Inf Manag 2008;5:9.

[23] Tavakoli N, Saghaiannejad S, Reza Habibi M. A comparative
study of laws and procedures pertaining to the medical re-
cords retention in selected countries. Acta Inform Med 2012;
20(3):174e179.

[24] The Royal Australian and New Zealand College of Radiologists
and The Faculty of Oncology (RANZCR FRO). Medical and
dosimetry record storage requirements for radiation oncology:
policy developed by the RANZCR FRO Quality Improvement
Committee. Available at: https://www.rcr.ac.uk/system/files/
publication/field_publication_files/BFCO(06)2_retention_of_
records(2011).pdf; 2005.

[25] Australasian College of Physicists in Science. Engineering, and
Medicine (ACPSEM). Recommendations for the safe use of
external beams and sealed brachytherapy sources in radiation
oncology, Version 5.2. 1996.

[26] Department of Health. Records management: NHS code of prac-
tice, 2nd ed. Available at: https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/200139/
Records_Management_-_NHS_Code_of_Practice_Part_2_
second_edition.pdf; 2009.

[27] Department of Health. Records management code of practice
for health and social care 2016. Information Governance Alli-
ance. Available at: http://webarchive.nationalarchives.gov.uk/
20161101131024/http://systems.digital.nhs.uk/infogov/iga/
rmcop16718.pdf; 2016.

[28] National Health Service. Health service circular. Managing re-
cords in NHS trusts and health authorities. Series No: HSC 1999/
053. Available at: http://webarchive.nationalarchives.gov.uk/
20130107105354/http://www.dh.gov.uk/prod_consum_dh/
groups/dh_digitalassets/@dh/@en/documents/digitalasset/
dh_4012036.pdf; 2001 (Accessed November 2015).

[29] The Royal College of Radiologists (RCR). The retention and
destruction of NHS and private patient records: update advice.

http://refhub.elsevier.com/S0936-6555(17)30304-7/sref1
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref1
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref1
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref1
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref1
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref2
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref2
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref2
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref2
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref2
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref3
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref3
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref3
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref3
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref3
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref3
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref3
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref4
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref4
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref4
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref4
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref4
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref4
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref4
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref5
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref5
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref5
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref5
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref5
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref5
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref6
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref6
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref7
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref7
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref7
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref7
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref7
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref8
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref8
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref8
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref9
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref9
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref9
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref9
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref9
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref10
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref10
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref10
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref10
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref10
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref11
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref11
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref11
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref11
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref11
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref12
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref12
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref12
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref13
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref13
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref13
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref13
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref13
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref13
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref14
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref14
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref14
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref15
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref15
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref15
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref15
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref16
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref16
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref16
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref16
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref16
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref17
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref17
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref17
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref17
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref17
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref18
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref18
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref18
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref18
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref18
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref18
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref19
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref19
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref19
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref19
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref20
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref20
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref20
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref20
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref21
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref21
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref21
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref22
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref22
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref22
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref23
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref23
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref23
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref23
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref23
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCO(06)2_retention_of_records(2011).pdf
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCO(06)2_retention_of_records(2011).pdf
https://www.rcr.ac.uk/system/files/publication/field_publication_files/BFCO(06)2_retention_of_records(2011).pdf
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref25
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref25
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref25
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref25
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200139/Records_Management_-_NHS_Code_of_Practice_Part_2_second_edition.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200139/Records_Management_-_NHS_Code_of_Practice_Part_2_second_edition.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200139/Records_Management_-_NHS_Code_of_Practice_Part_2_second_edition.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200139/Records_Management_-_NHS_Code_of_Practice_Part_2_second_edition.pdf
http://webarchive.nationalarchives.gov.uk/20161101131024/http://systems.digital.nhs.uk/infogov/iga/rmcop16718.pdf
http://webarchive.nationalarchives.gov.uk/20161101131024/http://systems.digital.nhs.uk/infogov/iga/rmcop16718.pdf
http://webarchive.nationalarchives.gov.uk/20161101131024/http://systems.digital.nhs.uk/infogov/iga/rmcop16718.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4012036.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4012036.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4012036.pdf
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/@dh/@en/documents/digitalasset/dh_4012036.pdf


E. Lockhart et al. / Clinical Oncology 29 (2017) e195ee202e202
Ref No: BFCO(06)2. Available at: https://www.rcr.ac.uk/
retention-and-destruction-nhs-and-private-patient-records-
updated-advice; 2011.

[30] Government of Ontario. Public hospitals Act, R.S.O. c. P .40.
Available at: http://www.ontario.ca/laws/statute/90p40;
1990.

[31] College of Physicians and Surgeons of Ontario (CPSO). Medical
records. Policy statement #4-12 Issue 2. Available at: https://
www.cpso.on.ca/uploadedFiles/policies/policies/policyitems/
medical_records.pdf; 2012.

[32] Kukreti V, Yardley T, Derman Y, et al. A strategic roadmap for
oncology electronic medical records (EMRs) in Ontario’s
complex multiregional health care system. J Clin Oncol 2014;
32(30 Suppl.):159.
[33] NEMA PS3/ISO 12052. Digital imaging and communications in
medicine (DICOM) standard, National Electrical Manufacturers
Association, Rosslyn, VA, USA (available free at http://medical.
nema.org/).

[34] Abdel-Wahab M, Rengan R, Curran B, Swerdloff S,
Miettinen M, Field C, et al. Integrating the healthcare enter-
prise in radiation oncology plug and play e the future of ra-
diation oncology? Int J Radiat Oncol Biol Phys 2010;76:
333e336.

[35] Swerdloff SJ. Data handling in radiation therapy in the age of
image-guided radiation therapy. Semin Radiat Oncol 2007;17:
287e292.

https://www.rcr.ac.uk/retention-and-destruction-nhs-and-private-patient-records-updated-advice
https://www.rcr.ac.uk/retention-and-destruction-nhs-and-private-patient-records-updated-advice
https://www.rcr.ac.uk/retention-and-destruction-nhs-and-private-patient-records-updated-advice
http://www.ontario.ca/laws/statute/90p40
https://www.cpso.on.ca/uploadedFiles/policies/policies/policyitems/medical_records.pdf
https://www.cpso.on.ca/uploadedFiles/policies/policies/policyitems/medical_records.pdf
https://www.cpso.on.ca/uploadedFiles/policies/policies/policyitems/medical_records.pdf
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref32
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref32
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref32
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref32
http://medical.nema.org/
http://medical.nema.org/
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref34
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref34
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref34
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref34
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref34
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref34
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref34
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref35
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref35
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref35
http://refhub.elsevier.com/S0936-6555(17)30304-7/sref35

	Best Practice Recommendations for the Retention of Radiotherapy Records
	Introduction
	Methods
	Results
	Data Retention Practices in Canada
	Data Retention Practices in Europe
	Data Retention Practices in Australia and New Zealand
	Data Retention Practices in the USA

	Recommendations and Discussion
	Working Assumptions
	Recommendations
	Limitations

	Conclusions
	Acknowledgements
	References


