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Abstract

Background/Objectives: Ataxia–telangiectasia (A‐T) is a complex inherited disease

associated with an increased risk of malignancy. Surveillance guidelines have

demonstrated significant health benefits in other cancer predisposition syndromes.

However, evidence‐based guidelines for cancer screening are not currently used in

the United Kingdom for people affected by A‐T. This study aims to understand how

people with A‐T and their parents feel about cancer surveillance using whole‐body

magnetic resonance imaging (MRI) to inform the future development of cancer

surveillance guidelines.

Design/Methods: We conducted semistructured interviews with people affected by

A‐T. Data were analysed inductively using thematic analysis.

Results: Nine parents of children with A‐T and four adults with A‐T were

interviewed. Five main themes emerged from the data, including (1) cancer

screening was considered invaluable with the perceived value of early detection

highlighted; (2) the cancer fear can increase anxiety; (3) the perceived limitations

around current practice, with the responsibility for monitoring falling too strongly on

parents and patients; (4) the need for effective preparation for cancer screening,

including clear communication and (5) the challenges associated with MRI screening,

where specific recommendations were made for improving the child's experience.

Conclusion: This study suggests that stakeholders are positive about the perceived

advantages of a cancer screening programme. Ongoing support and preparation

techniques should be adopted to maximise adherence and minimise adverse

psychosocial outcomes.

Patient or Public Contribution: People with A‐T and parents of people with A‐T

were actively involved in this study by giving their consent to be interviewed. An

independent parent representative contributed to the study, supporting the

research team in interpreting and commenting on the appropriateness of the

language used in this report.

K E YWORD S

cancer predisposition, life‐limiting disease, psychosocial impact, Public and Patient Involvement
and Engagement, qualitative research

1 | INTRODUCTION

Ataxia–telangiectasia (A‐T) is a rare inherited disease that results in

cerebellar neurodegeneration, elevated cancer risk, radiation sensitivity,

immunodeficiency and respiratory disease.1–3 The estimated prevalence

of A‐T in the United Kingdom is approximately 1 in 400,000,4 with

170–200 people affected.4,5 A‐T is a progressive condition that

manifests in early childhood.2 The life expectancy of people with A‐T

is estimated to be 25 years, with cancer being the most frequent reason

for mortality.2,5–7 Cancer in A‐T has been reported as early as 2 years

old with a median age of diagnosis of 12.5 years.8,9

Cancer surveillance guidelines for individuals affected by some

cancer predisposition syndromes (CPS) with elevated cancer risk, such

as Li–Fraumeni syndrome (LFS), have been developed and can help to

reduce delays to diagnosis and initiation of treatment.10,11 Despite the

high cancer risk that people with A‐T experience (22%–24% cumulative

incidence up to age 20 years), current guidelines for the management of

children and young adults with A‐T do not include cancer surveil-

lance.2,4,8,9,12 An international consensus statement regarding screening

in CPS noted that ‘Evidence‐based standards for cancer screening do

not exist for patients with A‐T, particularly in childhood’.10

Developments in magnetic resonance imaging (MRI) technology

allow whole‐body (WB)‐MRI scans to be performed with relatively

short acquisition times.13–21 WB‐MRI protocols optimised for cancer

detection are used clinically for diagnosing and monitoring sarcomas,

metastases and haematological tumours like myeloma.22–25 Previous
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trials have explored the use of WB‐MRI along with other diagnostic

tests to develop guidelines for cancer surveillance in CPS.17,19,26–29

The excellent soft‐tissue contrast resolution and ability to demon-

strate malignancy contribute to the increased interest in including

this technique in cancer surveillance protocols.17–21,30 However, it is

important to consider the challenges associated with this technique,

such as the relatively long imaging times and image artefacts caused

by motion, which may require the use of sedation or general

anaesthesia in young children.17,31 The high sensitivity of MRI might

detect incidental findings (false positives), which could lead clinicians

to request unnecessary examinations.20 Nevertheless, trials of cancer

surveillance in families with LFS that include WB‐MRI have

demonstrated the feasibility of the approach, with significantly

improved survival (thus better outcomes), and WB‐MRI is now

incorporated into clinical guidelines.27–29,32–35 The lack of ionising

radiation in MRI makes this an attractive approach for imaging‐based

cancer surveillance in people with A‐T, but this approach has not yet

been systematically evaluated or incorporated into guidelines for

people with A‐T. In practice, WB‐MRI would be combined with blood

tests (e.g., to pick up leukaemia) in a surveillance programme.

People with A‐T and their families already have the worry of living

with a chronic life‐limiting childhood‐onset disease with a poor overall

prognosis and progressive physical disability.1–3 A cancer surveillance

programme could add to this burden with a detrimental effect on both

the child with A‐T and their family members. It is recognised that

surveillance tests can increase anxiety due to the possibility of finding

cancer or other pathologies.20 Data from screening trials related to

other CPS have demonstrated mixed psychosocial effects: although

anxiety, depression and cancer worry were reported, overall the levels

of satisfaction and acceptability were higher.36–38 These trials have

shown that having clinical support to provide psychosocial care, such as

a long‐term framework of clinical consultation, peer support scheme

either by telephone or email and support network with educational

support groups, is as important as the cancer screening itself.27–29,32

Quality‐of‐life is affected by A‐T,39 and thus it is important to

understand whether cancer screening would increase the levels of

anxiety and have additional negative impacts on the quality‐of‐life of

people with A‐T and their families.

To date, no study has explored the perceptions of people with

A‐T and their families regarding cancer screening and what support

would be beneficial to improve the acceptability of this programme.

Therefore, this study seeks to understand the views of people with

A‐T and their parents regarding the idea of an MRI‐based cancer

surveillance programme before a planned feasibility trial of WB‐MRI

scans for cancer screening in children and young people with A‐T.

2 | METHODS

2.1 | Participants

The target sample size was 15 participants to capture a diverse range

of views and ensure data saturation.40 We invited people with A‐T

and parents (mothers and fathers) of people with A‐T to participate

through adverts published on the social media channels of the two

A‐T UK charities. These charities also contacted their members by

email with a brief description of the study. Information sheets, which

included a video explaining the study (provided in Supporting

Information: Material S1), were sent to everyone who showed

interest in the study by emailing the research team. Participants

confirming that they had read the participant information sheet were

sent a link to complete the electronic consent form and provide

demographic information. Participants were recruited between July

and November 2021.

Participants with A‐T were included if they had a formal diagnosis

of A‐T and were over the age of 12. The inclusion criterion for parents

was to have, or have had, a child with A‐T. This study was approved by

the University of Nottingham Research Ethics Committee (Ref: 2787),

and participants gave electronic consent before the interview.

2.2 | Data collection

The semi‐structured interviews were conducted by two research

team members (R. N. and B. D. P.). The interviews were directed by a

topic guide, which was tailored to parents of people with A‐T and

people affected by A‐T (see example questions in Supporting

Information: Materials S2 and S3). The interview questions explored

the potential impact that a cancer screening programme could have

on children and young people affected by A‐T and their families,

considering the current practice and the cancer risk in A‐T. We also

discussed the use of MRI as a screening technique. The interviews

were conducted on Microsoft Teams, recorded and transcribed

verbatim using the record and transcribe option available on

Microsoft Teams. Transcripts were verified by two research team

members (R. N. and B. D. P.). Personal identifiers were removed from

the transcript. The interviews were not time‐limited but rather led by

the engagement of the participants.

2.3 | Data analysis

The interviews were analysed using thematic analysis, as described

by Braun and Clarke.41 Transcripts were read at least three times by

two independent researchers (R. N. and B. D. P.) to identify initial

patterns (familiarisation). Computer software NVivo42 was used to

analyse the data. The codes identified were combined into possible

themes, and the relationship between themes was considered (theme

development). The final steps involved reviewing, defining and

naming the themes, and forming a clear thematic map driven by

the data. The preliminary data analysis was conducted by two

research team members (R. N. and B. D. P.) and refined by a

discussion with members of the research team (R. D. and C. G.). The

clarity and trustworthiness of the data analysis and its reporting were

further enhanced by the contribution of a parent and patient

representative.
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3 | RESULTS

No children with A‐T were recruited. Seventeen adults expressed

interest in taking part in the study. One adult with A‐T declined to

participate in the study after reading the participant information

sheet due to the subject of the study and one parent was excluded

due to not meeting the inclusion criteria. Two parents did not reply to

further emails after expressing their interest in participating in the

study. Nine parents of children affected by A‐T and four adults with

A‐T were interviewed in 11 interviews. In two interviews, both

parents were present at their request (Figure 1).

Interviews ranged between 20 and 50min (mean = 34) for

parents and 9–20min (mean = 15) for adults with A‐T. The

participants' characteristics are described in Table 1.

Five themes were identified from the data collected: (1) Cancer

screening is ‘invaluable’, (2) Cancer fear can increase anxiety, (3)

Current practice for caring for people with A‐T has limitations, (4)

Effective preparation is essential for the cancer screening and (5) MRI

screening presents challenges. Five subthemes were identified from

four of the five main themes (Figure 2). The themes with illustrative

quotes are shown in Table 2.

3.1 | Cancer screening is ‘invaluable’

Overall, the participants showed high expectations about cancer

screening for people with A‐T. All participants expressed positive

views about the prospect of a surveillance programme that

screened for cancer (quote#1). In addition, some parents con-

sidered the regular monitoring that the cancer surveillance offers

as proactive care, which is how they would like to see the health

system working (quote#2). The families expressed positive views

about the safety of MRI, in terms of avoiding the use of ionising

radiation (quote#3).

3.1.1 | Early detection is the most important
outcome

Early detection was the main anticipated advantage of cancer

screening mentioned by most participants, on the assumption that

it could lead to earlier treatment and improved outcomes. Partici-

pants emphasised that if cancer is detected too late, the person with

A‐T could experience worse health outcomes (quote#4). Participants

reported that cancer surveillance might lead to the detection of other

pathologies that might not be related to cancer, which was seen as an

advantage of cancer surveillance (quote#5).

3.2 | Cancer fears can increase anxiety

This theme captured the strength of fear participants felt about the

risk of cancer associated with A‐T (quote#6).

F IGURE 1 Flowchart explaining the recruitment process.
A‐T, ataxia–telangiectasia.

TABLE 1 Participant characteristics were included in the data
analysis.

Characteristics

Parents

Relation to child

Mother 6

Father 3

Number of children with A‐T

One child 5

Two children 2

Type of A‐T

Classic 7

Variant 1

Unsure 1

A child with a previous diagnosis of cancer

Yes 2—acute lymphoblastic leukaemia

—Non‐Hodgkins lymphoma

No 7

Adults with A‐T

Mean age (years) 29 (SD = 6.56; age range = 23–36)

Gender

Female 4

Male 0

Type of A‐T

Classic 2

Variant 2

Diagnosis of cancer

Yes 2

No 2

Note: Bold font indicates the two groups included: Parents of people with
A‐T and Adults with A‐T.

Abbreviation: A‐T, ataxia–telangiectasia.

4 | NEVES ET AL.
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F IGURE 2 Thematic map showing the five main themes (Bold font) with the associated subthemes. A‐T, ataxia–telangiectasia;
MRI, magnetic resonance imaging.

3.2.1 | Adults with A‐T and parents fear cancer

Participants reported that a diagnosis of A‐T is a stressful and life‐

changing event on its own. In addition, with this diagnosis comes the

awareness of the increased risk of cancer associated with A‐T and the

lack of treatment options. Therefore, parents are constantly worrying

about cancer (quote#7).

3.2.2 | Cancer screening could stir up existing
anxieties around A‐T

When discussing the implications of having a cancer screening

programme in place, the participants explained how they would

experience some anxiety before the diagnostic test, not only because

of the implications of the results but also because it is a reminder of the

A‐T condition itself (quote#8 and quote#9). The participants discussed

the fact that they could experience anxiety waiting for the results of the

cancer screening. However, because they need to attend several

medical appointments for other A‐T‐related issues, some participants

mentioned that anxiety is often present in their lives and thus they have

learned how to deal with these feelings (quote#10).

3.3 | Current practice for caring for people with
A‐T puts pressure on families

Participants discussed a range of medical specialists involved in the

care of people with A‐T but reported a lack of oncological support

(quote#11). The parents (particularly) reported constantly looking

after their children's health, suggesting that they felt as if they were

acting as doctors (quote#12).

3.4 | Effective preparation is essential for
the cancer screening

This theme captured the need for tailored communication with age‐

appropriate education and information before cancer screening.

The participants believed that attending a medical centre/

hospital for cancer screening would be acceptable for people with

A‐T as they are used to having medical appointments. However, they

reported the need to improve awareness about cancer screening.

Parents need to be provided with information and education about

the purpose of the screening before the MRI scan. Parents reflected

that the support given to people with A‐T should be tailored to their

age, experience, knowledge and background. Therefore, the informa-

tion should be provided in layperson's terms (quote#13). When asked

about what information should be provided, the participants high-

lighted the importance of knowing the technical aspects associated

with cancer surveillance (such as the range of cancers that can be

detected), the frequency of screening and the length of time to

receive the results (quote#14).

3.4.1 | Techniques could be adopted by the medical
team to improve patient experience

Participants identified critical aspects that can help people with A‐T

to undergo an MRI scan: the use of a mock scan, listening to music,

NEVES ET AL. | 5
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TABLE 2 Illustrative quotes of themes.

Theme 1
Cancer screening is ‘invaluable’

‘The more that's being done to protect them, the longer we have him with us’. (Parent_12)
quote#1

‘I think that would be everyone's reassured. You know, regular assurance that everything is
still fine, everything's OK, and just allows you to kind of move on with life a little bit

more’. (Parent_05) quote#2
‘MRI as a tool, it seems like it's a safe one. Relatively safe because there's no radiation and it's

not harmful, right? If it's not harmful for them and they're more, it seems like there are a
lot more benefits than [negatives]’. (Parent_01) quote#3

Subtheme

Early detection is the most important outcome
‘The earlier it's detected, the more reaction time you have, the better the prognosis (…) surely you

know if you explained it to them that this would actually ‐ not necessarily cure, but possibly
give a child fight, or any person, a fighting chance really’. (Parent_02) quote#4

‘Part of me would say that's good [detecting any pathology], because they've caught whatever it is
early. The other part of me was worried. About nothing in particular, just in your mind you

want to run away with you, but at least you found it early’. (Adult AT_08) quote#5

Theme 2
Cancer fear can increase anxiety

‘From a parent's perspective, I am worried about cancer all the time, every day you know any
small thing I'm like: “Oh my God!”, you know more anxiety than you would for a healthy
child’. (Parent_09) quote#6

Subtheme

Adults with A‐T and parents fear cancer
‘I think this [cancer] is one of the worst aspects of A‐T. (…) I have heard that a friend of mine's

daughter died, who had A‐T with cancer. And she [her friend] said to me, her words were:

cancer is the true face of A‐T, so it's the worst. It's the worst bit. because you can't do
anything about it’. (Parent_09) quote#7

Subtheme

Cancer screening could stir up existing anxieties
around A‐T

‘You work quite hard to put the thoughts about the possibilities of A‐T at the back of your
head, and then obviously, when you come to the screening, you would then be thinking
about the possibilities [of a cancer diagnosis]. So, it's quite difficult emotionally to keep
calm’. (Parent_09) quote#8

‘Part of me would say that's good [to find any pathology, even not cancer‐related], because
they've caught whatever it is early. The other part of me was worried. About nothing in
particular, just your mind…but at least you found it early’. (Adult AT_08) quote#9

‘Waiting [for the results] is always the worst thing. Doesn't matter who you are’. (Parent_07)
quote#10

Theme 3
Current practice for caring for people with A‐T puts

pressure on families

‘It's particularly the cancer field, there isn't anybody looking after these children. There's no
one there to help the cancer side, if the child gets diagnosed with cancer. (…) There isn't
anybody there. It's not like some of the other fields like neurology, and you know, you

can go to this doctor, if you have immunology, you go to this doctor. There's no one
there, so people are quite terrified of not just the cancer, but that there's nobody there to
help’. (Parent_09) quote#11

‘You know it feels like everything is in my hands, in our hands. And that's not a safe thought’.
(Parent_01) quote#12

Theme 4
Effective preparation is essential for the cancer

screening

‘The only possibility of it [cancer screening] being negative is if it is not dealt with sensitively
in the way I explained, how you explain these things to the children. We don't want them
to leave [the hospital], you know, paranoid that this thing is going to happen to them’.
(Parent_09) quote#13

‘I mean, are the other results of these MRI's seen immediately, or does it take a while to see?
You know, once the MRI images are taken, is it on the spot that you can tell right away if
something is happening, or would it go to like a doctor, who then reads out the result to
you three months later?’ (Parent_01) quote#14

Subtheme

Techniques could be adopted by the medical team to
improve patient experience

‘Every time I go, they always make sure I'm comfortable. They gave me some headphones.
They always talk to me and tell me what they're doing. Like they're going to start, going
to change positions. I've had no problems’. (Adult AT_11) quote#15

‘I think it's a frightening and alien‐looking machine. So, some sort of preparation would
surely be beneficial to their mental, er, acceptance, yeah. Same with the parents. It's
quite traumatic seeing your little girl disappear into the machine. We found that very
hard’. (Parent_02) quote#16

‘As a mum, I think, sometimes it's making sure the nurse that's doing the bloods is really used
to doing them on children’. (Parent_07) quote#17

Theme 5
MRI screening presents challenges

‘Some people with A‐T might find it difficult to get onto the bed. And they might also find it

difficult to be restricted. I think. Being restricted, it might be a bit claustrophobic, to some
people’. (Adult AT_08) quote#18

6 | NEVES ET AL.
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watching a movie and allowing their parents in the MRI room. They

indicated that the medical staff should be friendly and calm. An adult

with A‐T reflected upon her experience having an MRI scan, which

was improved by having frequent communication with the radiogra-

pher during the scan (quote#15). The influence of past experience on

how the person with A‐T would feel about having an MRI scan was

discussed, with most having previously had a scan, which might

make them feel more comfortable with the procedure. However, the

medical team should be aware of this to ensure they provide the

necessary support (quote#16). Regarding blood tests, participants

discussed that people with A‐T have regular blood tests and thus

they learn how to tolerate these tests. They believed that healthcare

professionals should be experienced with the procedure and explain

how the blood test will be performed (quote#17).

3.5 | MRI screening presents challenges

This theme captured the challenges and some concerns regarding the

practical and emotional aspects of the MRI scan.

The participants expressed some concerns related to the

practical aspects of having an MRI scan, such as claustrophobia,

laying still, the noise, the length of the scan and the need for

anaesthesia for some people (quote#18). Particularly, a participant

with A‐T felt that from personal experience, people with A‐T should

have the option to be anesthetised as it was quite difficult for her to

lay still in the MRI scan, as the results could be inconclusive due to

excessive movement (quote#19). However, the parents expressed

worries related to the implications of being anaesthetised, which for

them is one of the most concerning aspects of the cancer surveillance

programme (quote#20).

3.5.1 | MRI should be available locally

Participants expressed that having the MRI available locally would

provide a better experience by minimising the challenges of travelling

to a distant centre. Nevertheless, they reported that they would be

willing to travel far if that ensured they could have the cancer

screening (quote#21).

4 | DISCUSSION

This study explored the views and feelings of both people with A‐T

and parents of children with A‐T regarding the use of WB‐MRI for

cancer surveillance in A‐T. Our results show that cancer screening in

A‐T is perceived as valuable and desirable by people with A‐T and

their families. The participants highlighted early cancer detection as

the main perceived advantage of cancer screening protocols, which

could allow earlier initiation of treatment. Participants mentioned the

emotional comfort that comes with proactive, regular medical checks,

and feeling they are doing something positive for their health or their

child's health. This is important because they feel there is a lack of

support in A‐T regarding oncology. This could be particularly relevant

following the COVID‐19 pandemic, where medical consultations are

increasingly being performed remotely as telephone or video

consultations, reducing the opportunity for a medical professional

to physically examine the person with A‐T. These results align with

previous studies that evaluate the psychosocial impact of cancer

surveillance in people affected with Li‐Fraumeni. They indicated that

overall participation in the cancer surveillance programme does not

bring additional psychosocial burdens to people with LFS.36,37 In fact,

the regular monitoring implied in a cancer screening provides a sense

of control to people with LFS.36,37

Participants felt that screening could temporarily increase their

levels of anxiety before the screening test, during the scan and while

waiting for the MRI results. This was balanced by the recognition that

living with A‐T is already emotionally demanding and as a result, they

had built up the resilience needed to cope with any additional short‐

term anxiety. These results are in accordance with previous studies

showing that the highest anxiety levels are at baseline but then are

reduced a few weeks after the scan, especially after getting the

results.36,37 The concept of ‘scanxiety’ is recognised in the oncology

field as the feeling related to the anticipation of having the scan

and its results.20,43

‘People with A‐T need to have the option to be anesthetised because it was very difficult for
me to be awake and keeping still for all that time… This means that. I can't sit here and,
uh, to move’. (Adult AT_08) quote#19

‘We know obviously it's upsetting. I mean, because MRI means he's going to get knocked out
basically for it to be done. I don't know how it is when they get older, but yeah, as
children as far as I'm aware, they need to be under general anaesthetic, I think it was, and
that is, that's upsetting’. (Parent_03) quote#20

Subtheme

MRI should be available locally
‘Clearly, it will be more efficient if it could be local, rather than always having to go to, I don't

know, Nottingham, Papworth, whatever it might be, or London hospital. It will be useful if
that could be localised and I don't know if that's potentially possible, but that'd make it
easier for parents to attend from a logistics point of view and also a cost, you know’.
(Parent_07) quote#21

Note: The Bold font corresponds to the main themes.

Abbreviations: A‐T, ataxia–telangiectasia; MRI, magnetic resonance imaging.
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Some potential strategies to manage the anxiety and concerns

associated with cancer surveillance protocols were identified.

Participants highlighted the importance of having continuous

communication and support from their medical team, which should

be tailored to their knowledge and experience. An important note

that needs to be considered is that the speech in people with A‐T is

often affected, therefore the medical consultation should not be time

restricted and perhaps should have a family member or a friend who

can facilitate the communication. The participants mentioned the

importance of ongoing education and information about the cancer

risk in A‐T and the advantages of adhering to cancer screening

guidelines. This is in line with previous studies that mentioned regular

appointments as an opportunity for families affected by LFS to

express their worries and to receive appropriate support.36,37 The

parents in our study expressed some concerns about communicating

information to their children without causing worry. Previous studies

suggested that regular appointments associated with cancer screen-

ing protocols allow ongoing education and communication with

their medical team, which can help the parents to provide detailed

and age‐appropriated information to their children about their

condition.38,44

Parents in this study reported that they face difficulties knowing

when and how to discuss the cancer risk associated with A‐T with

their children. It is therefore important that health professionals are

able to make use of the best practice to build parents’ confidence. For

example, the World Health Organisation guideline for HIV counsel-

ling has highlighted the psychological and health benefits of

disclosure to children and outlines evidence‐based strategies to

improve the disclosure process.45 MacMillan Cancer Support is

another organisation which provides helpful support and reassurance

regarding health education for children and young people with

potentially life‐limiting conditions.46 A previous study that explored

the parent‐child communication in genetic testing for LFS concluded

that these discussions could be a source of distress and therefore the

medical team should provide individualised support for the families,

taking account of factors such as level of cognitive function and

previous experience.44 This study suggested that going to surveil-

lance appointments allows these discussions to occur naturally, which

becomes more important during adolescence when individuals start

to develop greater awareness and involvement in the management of

their condition.

Participants suggested that detailed information about technical

aspects of a cancer screening programme, such as the frequency of

screening, the length of time to receive the results and the diagnosis

performance of WB‐MRI scans, needs to be discussed before

participation in a cancer screening programme. This information

would help to reduce the anxiety levels experienced before

participation and enable informed decision‐making. These results

are highlighted in previous trials that study the psychosocial impact

of using WB‐MRI for cancer surveillance in people with LFS.36

The participants mentioned challenges associated with WB‐MRI,

such as the length of the scan, the noise of MRI scans and the need

for anaesthesia for some people. They emphasised that preparation is

the key to helping their children to undergo the MRI scan. The value

of adequate preparation for children undergoing MRI scans is

confirmed in the literature.47,48 Viewing an internet‐based, animated

video before an MRI scan was associated with a good level of

knowledge about the MRI procedure and lower levels of anxiety

before scanning.49 It is important to note that previous studies that

assessed the use of WB‐MRI for cancer surveillance in people with

LFS demonstrated that this approach is well tolerated.27–29

4.1 | Study limitations

This study has limitations that should be considered. First, the adults

with A‐T interviewed were all female, so our study does not have the

perspectives of male adults with A‐T. Second, we did not have the

chance to assess the feelings of children with A‐T between twelve

and eighteen years old about cancer surveillance. Our difficulty

recruiting people with A‐T in this age group may have been due to

parental reluctance to bring their children into discussions on this

sensitive and potentially upsetting topic. Thirdly, overall recruitment

was lower than expected, possibly due in part to the COVID‐19

pandemic, as we had hoped to recruit through parent workshops and

A‐T family events. Although online interviews offered convenience,

and participants were provided with details of additional support in

our patient information sheet, it may have been more acceptable and

appropriate to recruit to face‐to‐face interviews in supportive

settings. However, a sample size of 13 exceeds the suggested

minimum of 12 interviews necessary to ensure data saturation (39).40

A larger and more diverse sample may have revealed other views, but

we believe the risk of this is low given the small target population and

the evident data saturation achieved in our analysis. Finally, we

gathered the perspectives of parents and people with A‐T about the

hypothetical use of WB‐MRI for cancer screening before participat-

ing in such a programme. Thus, their views may differ after

undergoing surveillance. However, it is important to note that we

aimed to understand their views before conducting a feasibility trial

to have their perspectives implemented in the trial design.

5 | CONCLUSION

In summary, our results suggest that WB‐MRI for cancer screening

will be accepted and welcomed by people with A‐T and their families.

The responsibility and pressure of managing a life‐limiting condition

such as A‐T was acknowledged by participants in this study, and our

results suggest that parents and people with A‐T perceive that the

benefits of early cancer detection would outweigh the additional

psychological burdens of screening. In addition, parents and adults

with A‐T were able to suggest strategies to reduce the psychological

impact of a cancer surveillance programme, including ongoing clinical

support and continuous communication to provide psychosocial care.

8 | NEVES ET AL.

 13697625, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hex.13756 by U

niversity O
f N

ottingham
, W

iley O
nline L

ibrary on [29/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



AUTHOR CONTRIBUTIONS

Study conception and design: Robert A. Dineen, Cris Glazebrook, Rafal

Panek, Sophie Wilne, Mohnish Suri, William Whitehouse, Sumit

Jagani, Madhumita Dandapani. Recruitment: Renata Neves, Blanca de

Dios Perez, Tierney Tindall. Data collection: Renata Neves, Blanca de

Dios Perez, Tierney Tindall. Analysis and interpretation of results:

Renata Neves, Blanca de Dios Perez, Madhumita Dandapani, Robert

A. Dineen, Cris Glazebrook. Draft manuscript preparation: Renata

Neves. Manuscript review and editing: Renata Neves, Robert A.

Dineen, Cris Glazebrook, Rafal Panek, Sophie Wilne, Mohnish Suri,

William Whitehouse, Sumit Jagani, Madhumita Dandapani, Blanca de

Dios Perez, Tierney Tindall, Natasha Schneider Fernandez.

ACKNOWLEDGEMENTS

We would like to thank all the participants who took part in this

research, as well as Action for A‐T and the A‐T Society for their

support with the recruitment and publicising of the study. This study

is funded by a grant from Action for A‐T (ref. 20NOT05). Renata

Neves is supported by a Doctoral Fellowship awarded by the College

of Radiographers (ref. DF021). This study is supported by the

National Institute for Health Research (NIHR) Applied Research

Collaboration East Midlands. The views expressed are those of the

author(s) and not necessarily those of the NIHR or the Department of

Health and Social Care.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflict of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on

request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

ORCID

Renata Neves http://orcid.org/0000-0001-8835-2366

Madhumita Dandapani http://orcid.org/0000-0001-8444-6007

REFERENCES

1. Rothblum‐Oviatt C, Wright J, Lefton‐Greif MA, McGrath‐Morrow
SA, Crawford TO, Lederman HM. Ataxia telangiectasia: a review.
Orphanet J Rare Dis. 2016;11:159. doi:10.1186/s13023-016-0543-7

2. Amirifar P, Ranjouri MR, Lavin M, Abolhassani H, Yazdani R,
Aghamohammadi A. Ataxia‐telangiectasia: epidemiology, patho-
genesis, clinical phenotype, diagnosis, prognosis and management.
Expert Rev Clin Immunol. 2020;16:859‐871. doi:10.1080/1744666X.
2020.1810570

3. Gatti R, Perlman S. Ataxia‐telangiectasia. In: Adam MP, Ardinger HH,
Pagon RA, eds. GeneReviews®. University of Washington; 1993. http://
www.ncbi.nlm.nih.gov/books/NBK26468/

4. The Ataxia Telangiectasia SocietyAtaxia‐Telangiectasia in Children:

Guidance on Diagnosis and Clinical Care. 1st ed. The Ataxia

Telangiectasia Society; 2014.
5. NHS England. Ataxia telangiectasia service (adult)—service specifi-

cations. 2013. Accessed January, 2023. https://www.england.nhs.
uk/wp-content/uploads/2018/08/Ataxia-telangiectasia-service-
adult.pdf

6. Petley E, Yule A, Alexander S, Ojha S, Whitehouse WP. The natural
history of ataxia‐telangiectasia (A‐T): a systematic review. PLoS One.
2022;17(3):e0264177. doi:10.1371/journal.pone.0264177

7. Crawford TO. Survival probability in ataxia telangiectasia. Arch Dis

Child. 2005;91(7):610‐611. doi:10.1136/adc.2006.094268
8. Suarez F, Mahlaoui N, Canioni D, et al. Incidence, presentation, and

prognosis of malignancies in ataxia‐telangiectasia: a report from the
French national registry of primary immune deficiencies. J Clin Oncol.
2015;33(2):202‐208. doi:10.1200/JCO.2014.56.5101

9. Reiman A, Srinivasan V, Barone G, et al. Lymphoid tumours and
breast cancer in ataxia telangiectasia; substantial protective effect of
residual ATM kinase activity against childhood tumours. Br J Cancer.
2011;105(4):586‐591. doi:10.1038/bjc.2011.266

10. Walsh MF, Chang VY, Kohlmann WK, et al. Recommendations for

childhood cancer screening and surveillance in DNA repair disorders.
Clin Cancer Res. 2017;23(11):e23‐e31. doi:10.1158/1078-0432.
CCR-17-0465

11. Rednam SP. Updates on progress in cancer screening for children
with hereditary cancer predisposition syndromes. Curr Opin Pediatr.

2019;31(1):41‐47. doi:10.1097/MOP.0000000000000709
12. van Os NJH, Haaxma CA, van der Flier M, et al. Ataxia‐

telangiectasia: recommendations for multidisciplinary treatment.
Dev Med Child Neurol. 2017;59(7):680‐689. doi:10.1111/dmcn.

13424
13. Kaut C, Westbrook C. MRI in Practice. Blackwell Science Ltd; 1993.
14. Morone M, Bali MA, Tunariu N, et al. Whole‐body MRI: current

applications in oncology. Am J Roentgenol. 2017;209(6):W336‐
W349. doi:10.2214/AJR.17.17984

15. McRobbie DW. MRI From Picture to Proton. Cambridge University
Press; 2006. doi:10.1017/CBO9780511545405

16. Greer MLC, Voss SD, States LJ. Pediatric cancer predisposition
imaging: focus on whole‐body MRI. Clin Cancer Res. 2017;23(11):

e6‐e13. doi:10.1158/1078-0432.CCR-17-0515
17. Anupindi SA, Bedoya MA, Lindell RB, et al. Diagnostic performance

of whole‐body MRI as a tool for cancer screening in children with
genetic Cancer‐Predisposing conditions. Am J Roentgenol. 2015;
205(2):400‐408. doi:10.2214/AJR.14.13663

18. Gottumukkala RV, Gee MS, Hampilos PJ, Greer MC. Current and

emerging roles of whole‐body MRI in evaluation of pediatric cancer
patients. Radiographics. 2019;39(2):516‐534. doi:10.1148/rg.20191
80130

19. Grasparil AD, Gottumukkala RV, Greer MLC, Gee MS. Whole‐body
MRI surveillance of cancer predisposition syndromes: current best
practice guidelines for use, performance, and interpretation. Am

J Roentgenol. 2020;215(4):1002‐1011. doi:10.2214/AJR.19.22399
20. Saade‐Lemus S, Degnan AJ, Acord MR, et al. Whole‐body magnetic

resonance imaging of pediatric cancer predisposition syndromes:

special considerations, challenges and perspective. Pediatr Radiol.
2019;49(11):1506‐1515. doi:10.1007/s00247-019-04431-3

21. Canale S, Vilcot L, Ammari S, et al. Whole body MRI in paediatric
oncology. Diagn Interv Imaging. 2014;95(6):541‐550. doi:10.1016/j.
diii.2013.11.002

22. Taylor SA, Mallett S, Beare S, et al. Diagnostic accuracy of whole‐
body MRI versus standard imaging pathways for metastatic disease
in newly diagnosed colorectal cancer: the prospective streamline C
trial. Lancet Gastroenterol Hepatol. 2019;4(7):529‐537. doi:10.1016/
S2468-1253(19)30056-1

23. Taylor SA, Mallett S, Ball S, et al. Diagnostic accuracy of whole‐body
MRI versus standard imaging pathways for metastatic disease in
newly diagnosed non‐small‐cell lung cancer: the prospective stream-
line L trial. Lancet Respir Med. 2019;7(6):523‐532. doi:10.1016/

S2213-2600(19)30090-6
24. Winfield JM, Miah AB, Strauss D, et al. Utility of multi‐parametric

quantitative magnetic resonance imaging for characterization and
radiotherapy response assessment in soft‐tissue sarcomas and

NEVES ET AL. | 9

 13697625, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hex.13756 by U

niversity O
f N

ottingham
, W

iley O
nline L

ibrary on [29/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

http://orcid.org/0000-0001-8835-2366
http://orcid.org/0000-0001-8444-6007
https://doi.org/10.1186/s13023-016-0543-7
https://doi.org/10.1080/1744666X.2020.1810570
https://doi.org/10.1080/1744666X.2020.1810570
http://www.ncbi.nlm.nih.gov/books/NBK26468/
http://www.ncbi.nlm.nih.gov/books/NBK26468/
https://www.england.nhs.uk/wp-content/uploads/2018/08/Ataxia-telangiectasia-service-adult.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/08/Ataxia-telangiectasia-service-adult.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/08/Ataxia-telangiectasia-service-adult.pdf
https://doi.org/10.1371/journal.pone.0264177
https://doi.org/10.1136/adc.2006.094268
https://doi.org/10.1200/JCO.2014.56.5101
https://doi.org/10.1038/bjc.2011.266
https://doi.org/10.1158/1078-0432.CCR-17-0465
https://doi.org/10.1158/1078-0432.CCR-17-0465
https://doi.org/10.1097/MOP.0000000000000709
https://doi.org/10.1111/dmcn.13424
https://doi.org/10.1111/dmcn.13424
https://doi.org/10.2214/AJR.17.17984
https://doi.org/10.1017/CBO9780511545405
https://doi.org/10.1158/1078-0432.CCR-17-0515
https://doi.org/10.2214/AJR.14.13663
https://doi.org/10.1148/rg.2019180130
https://doi.org/10.1148/rg.2019180130
https://doi.org/10.2214/AJR.19.22399
https://doi.org/10.1007/s00247-019-04431-3
https://doi.org/10.1016/j.diii.2013.11.002
https://doi.org/10.1016/j.diii.2013.11.002
https://doi.org/10.1016/S2468-1253(19)30056-1
https://doi.org/10.1016/S2468-1253(19)30056-1
https://doi.org/10.1016/S2213-2600(19)30090-6
https://doi.org/10.1016/S2213-2600(19)30090-6


correlation with histopathology. Front Oncol. 2019;9:280. doi:10.
3389/fonc.2019.00280

25. Messiou C, Kaiser M. Whole‐body imaging in multiple myeloma.
Magn Reson Imaging Clin N Am. 2018;26(4):509‐525. doi:10.1016/j.
mric.2018.06.006

26. Omran M, Blomqvist L, Brandberg Y, et al. Whole‐body MRI within a
surveillance program for carriers with clinically actionable germline

TP53 variants—the Swedish constitutional TP53 study SWEP53.
Hered Cancer Clin Pract. 2020;18. doi:10.1186/s13053-020-0133-5

27. Villani A, Shore A, Wasserman JD, et al. Biochemical and imaging
surveillance in germline TP53 mutation carriers with Li‐Fraumeni
syndrome: 1 year follow‐up of a prospective observational study.

Lancet Oncol. 2016;17:1295‐1305. doi:10.1016/S1470-2045(16)
30249-2

28. Villani A, Tabori U, Schiffma J, et al. Biochemical and imaging

surveillance in germline TP53 mutation carriers with Li‐Fraumeni
syndrome: a prospective observational study. Lancet Oncol. 2011;12:
559‐567. doi:10.1016/S1470-2045(11)70119-X

29. Saya S, Killick E, Thomas S, et al. Baseline results from the UK
SIGNIFY study: a whole‐body MRI screening study in TP53 mutation

carriers and matched controls. Fam Cancer. 2017;16(3):433‐440.
doi:10.1007/s10689-017-9965-1

30. Atkin KL, Ditchfield MR. The role of whole‐body MRI in pediatric
oncology. J Pediatr Hematol Oncol. 2014;36(5):342‐352. doi:10.
1097/MPH.0000000000000031

31. Eutsler EP, Khanna G. Whole‐body magnetic resonance imaging in
children: technique and clinical applications. Pediatr Radiol.
2016;46(6):858‐872. doi:10.1007/s00247-016-3586-y

32. Ballinger ML, Best A, Mai PL, et al. Baseline surveillance in Li‐Fraumeni

syndrome using Whole‐Body magnetic resonance imaging. JAMA Oncol.
2017;3(12):1634‐1639. doi:10.1001/jamaoncol.2017.1968

33. Ballinger ML, Mitchell G, Thomas DM. Surveillance recommenda-
tions for patients with germline TP53 mutations. Curr Opin Oncol.
2015;27(4):332‐337. doi:10.1097/CCO.0000000000000200

34. Kratz CP, Achatz MI, Brugières L, et al. Cancer screening recommenda-
tions for individuals with Li‐Fraumeni syndrome. Clin Cancer Res.
2017;23(11):e38‐e45. doi:10.1158/1078-0432.CCR-17-0408

35. Brodeur GM, Nichols KE, Plon SE, Schiffman JD, Malkin D. Pediatric
cancer predisposition and surveillance: an overview, and a tribute to

Alfred G. Knudson Jr. Clin Cancer Res. 2017;23(11):e1‐e5. doi:10.
1158/1078-0432.CCR-17-0702

36. McBride KA, Ballinger ML, Schlub TE, et al. Psychosocial morbidity in
TP53 mutation carriers: is whole‐body cancer screening beneficial?
Fam Cancer. 2017;16(3):423‐432. doi:10.1007/s10689-016-9964-7

37. Bancroft EK, Saya S, Brown E, et al. Psychosocial effects of whole‐
body MRI screening in adult high‐risk pathogenic TP53 mutation
carriers: a case‐controlled study (SIGNIFY). J Med Genet. 2020;57(4):
226‐236. doi:10.1136/jmedgenet-2019-106407

38. van Engelen K, Barrera M, Wasserman JD, et al. Tumor surveillance
for children and adolescents with cancer predisposition syndromes:
the psychosocial impact reported by adolescents and caregivers.
Pediatr Blood Cancer. 2021;68(8):e29021. doi:10.1002/pbc.29021

39. McGlashan HL, Blanchard CV, Luscombe C, et al. Quality of life and

neurological disability in children and young people with ataxia

telangiectasia. Eur J Paediatr Neurol. 2022;40:34‐39. doi:10.1016/j.
ejpn.2022.07.004

40. Guest G, Bunce A, Johnson L. How many interviews are enough?
Field Methods. 2006;18:59‐82. doi:10.1177/1525822X05279903

41. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res
Psychol. 2006;3:77‐101. doi:10.1191/1478088706qp063oa

42. QSR International Pty Ltd. NVivo (Version 12). 2018. Accessed
January, 2022. https://www.qsrinternational.com/nvivo-qualitative-
data-analysis-software/home?_ga=2.24257402.1783537411.

1643049318-913271215.1643049318
43. Malkin D, Nichols KE, Schiffman JD, Plon SE, Brodeur GM. The

future of surveillance in the context of cancer predisposition:
through the murky looking glass. Clin Cancer Res. 2017;23(21):
e133‐e137. doi:10.1158/1078-0432.CCR-17-2026

44. Valdez JM, Walker B, Ogg S, et al. Parent‐child communication
surrounding genetic testing for Li‐Fraumeni syndrome: living under
the cloud of cancer. Pediatr Blood Cancer. 2018;65(11):27350.

doi:10.1002/pbc.27350
45. World Health Organization. Guideline on HIV Disclosure Counselling

for Children up to 12 Years of Age. World Health Organization;
2011:47.

46. Macmillan Cancer Support. Talking to children and teenagers. 2022.
Accessed January 16, 2023. https://www.macmillan.org.uk/cancer-

information-and-support/diagnosis/talking-about-cancer/talking-
to-children-and-teenagers

47. de Amorim e Silva C, Mackenzie A, Hallowell L, Stewart S,
Ditchfield M. Practice MRI: reducing the need for sedation and
general anaesthesia in children undergoing MRI. Australas Radiol.

2006;50(4):319‐323. doi:10.1111/j.1440-1673.2006.01590.x
48. Schäfer JF, Granata C, von Kalle T, et al. Whole‐body magnetic

resonance imaging in pediatric oncology—recommendations by the
Oncology Task Force of the ESPR. Pediatr Radiol. 2020;50(8):
1162‐1174. doi:10.1007/s00247-020-04683-4

49. McGlashan HL, Dineen RA, Szeszak S, et al. Evaluation of an
Internet‐based animated preparatory video for children undergoing
non‐sedated MRI. Br J Radiol. 2018;91(1087):20170719. doi:10.
1259/bjr.20170719

SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Neves R, Perez BdD, Tindall T, et al.

Whole‐body MRI for cancer surveillance in

ataxia–telangiectasia: a qualitative study of the perspectives

of people affected by A‐T and their families. Health Expect.

2023;1‐10. doi:10.1111/hex.13756

10 | NEVES ET AL.

 13697625, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hex.13756 by U

niversity O
f N

ottingham
, W

iley O
nline L

ibrary on [29/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.3389/fonc.2019.00280
https://doi.org/10.3389/fonc.2019.00280
https://doi.org/10.1016/j.mric.2018.06.006
https://doi.org/10.1016/j.mric.2018.06.006
https://doi.org/10.1186/s13053-020-0133-5
https://doi.org/10.1016/S1470-2045(16)30249-2
https://doi.org/10.1016/S1470-2045(16)30249-2
https://doi.org/10.1016/S1470-2045(11)70119-X
https://doi.org/10.1007/s10689-017-9965-1
https://doi.org/10.1097/MPH.0000000000000031
https://doi.org/10.1097/MPH.0000000000000031
https://doi.org/10.1007/s00247-016-3586-y
https://doi.org/10.1001/jamaoncol.2017.1968
https://doi.org/10.1097/CCO.0000000000000200
https://doi.org/10.1158/1078-0432.CCR-17-0408
https://doi.org/10.1158/1078-0432.CCR-17-0702
https://doi.org/10.1158/1078-0432.CCR-17-0702
https://doi.org/10.1007/s10689-016-9964-7
https://doi.org/10.1136/jmedgenet-2019-106407
https://doi.org/10.1002/pbc.29021
https://doi.org/10.1016/j.ejpn.2022.07.004
https://doi.org/10.1016/j.ejpn.2022.07.004
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1191/1478088706qp063oa
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home?_ga=2.24257402.1783537411.1643049318-913271215.1643049318
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home?_ga=2.24257402.1783537411.1643049318-913271215.1643049318
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home?_ga=2.24257402.1783537411.1643049318-913271215.1643049318
https://doi.org/10.1158/1078-0432.CCR-17-2026
https://doi.org/10.1002/pbc.27350
https://www.macmillan.org.uk/cancer-information-and-support/diagnosis/talking-about-cancer/talking-to-children-and-teenagers
https://www.macmillan.org.uk/cancer-information-and-support/diagnosis/talking-about-cancer/talking-to-children-and-teenagers
https://www.macmillan.org.uk/cancer-information-and-support/diagnosis/talking-about-cancer/talking-to-children-and-teenagers
https://doi.org/10.1111/j.1440-1673.2006.01590.x
https://doi.org/10.1007/s00247-020-04683-4
https://doi.org/10.1259/bjr.20170719
https://doi.org/10.1259/bjr.20170719
https://doi.org/10.1111/hex.13756

	Whole-body MRI for cancer surveillance in ataxia-telangiectasia: A qualitative study of the perspectives of people affected by A-T and their families
	1 INTRODUCTION
	2 METHODS
	2.1 Participants
	2.2 Data collection
	2.3 Data analysis

	3 RESULTS
	3.1 Cancer screening is 'invaluable'
	3.1.1 Early detection is the most important outcome

	3.2 Cancer fears can increase anxiety
	3.2.1 Adults with A-T and parents fear cancer
	3.2.2 Cancer screening could stir up existing anxieties around A-T

	3.3 Current practice for caring for people with A-T puts pressure on families
	3.4 Effective preparation is essential for the cancer screening
	3.4.1 Techniques could be adopted by the medical team to improve patient experience

	3.5 MRI screening presents challenges
	3.5.1 MRI should be available locally


	4 DISCUSSION
	4.1 Study limitations

	5 CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION




