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Abstract. Background/Aim: Sarcoma patients’ experiences of
their health-related quality of life and late effects following
particle therapy are sparse. Such knowledge is essential to
optimize treatment compliance and follow-up care related to
this rapidly developing, but still centralized treatment modality.
Patients and Methods: This qualitative study has an
explorative design and applies a phenomenological and
hermeneutical approach based on semi-structured interviews
with 12 bone sarcoma patients who had undergone particle
therapy abroad. The data were interpreted using thematic
analysis. Results: Several of the participants called for more
information about how the treatment would be carried out, its
acute side effects and late complications. Most participants had
positive experiences from the treatment and their stay abroad,
but several struggled with late effects and other challenges.
Themes that emerged from the analysis were “importance of
being prepared”, “treatment and stay abroad”, “basically
healthy, but with health problems and challenges”. Conclusion:
Oncologists who inform and refer patients to particle therapy
abroad must have sufficient experience of this treatment
modality, prognoses, acute side effects, and late complications.
Findings derived from this study may improve treatment
preparation and compliance, enhance understanding of
individual patient challenges to reduce stress and worry, and
lead to better follow-up care and consequently quality of life
of this selected group of bone sarcoma patients.
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Sarcoma survivors frequently struggle with late effects of
treatment (1-4). The literature is sparse on their experiences,
their health-related quality of life and late effects following
particle therapy (5). Only one quantitative article on sarcoma
patients was identified in which Srivastava et al. (6) studied
chordoma and chondrosarcoma patients and concluded that
their quality of life was not adversely affected during treatment,
which allowed them to enjoy a normal life despite the lengthy
treatment. No qualitative studies involving patients’ own
narratives have been found for these diagnostic groups of bone
sarcomas. However, limited qualitative research has been
published on the perspectives of patients treated with protons
for brain cancer (7, 8), and relatives’ perspectives on proton
treatment given to pediatric cancer patients (9, 10). Living in
a hotel, often alone, during treatment has been reported as an
additional challenge by patients with primary brain tumors
being treated with proton therapy far from home (8). Patients
experienced an ongoing process in which they made several
adjustments to cope, enhance their well-being, and manage the
altered social context (8). Furthermore, concerns about
diagnosis, treatment, and symptoms, in addition to spending
time away from home, represent a significant additional burden
for both patients and their family members (10).
Particle-beam therapy is of increasing clinical use
primarily due to its physical characteristics with improved
dose distributions, and also related to more recent digital and
technological improvements implemented in available
equipment from commercial suppliers (11-14). Particle beam
treatment, most often as proton therapy, is provided in
centralized facilities. Among adult patients, major differences
exist between countries regarding indication for, referral to,
and delivery off such treatment (14). Dose conformity of
protons and carbon ions allows for radiation dose escalation
in the defined target volume to improve local tumor control
of more resistant cancers, as well as sparing of normal
tissues to reduce the risk of radiation-related sequelae and
secondary malignancies (15, 16). However, the shift from
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photon therapy to particle therapy could be associated with
unexpected toxicity due to the impact of uncertainties
regarding dosimetric variations (17-19), for example within
the spread-out Bragg peak or due to organ movements, air-
filled cavities, or prosthetic implants. Thus, long-term
follow-up of patients treated with particle-based radiotherapy
is crucial. Compared to the best photon-based conformal
radiotherapy available (20), the dosimetric advantages
offered by protons have recently been shown to reduce
treatment-related toxicity in patients undergoing radio-
chemotherapy at various anatomical sites (21).

Bone sarcomas comprise a group of rare cancers that
include some of the few entities for which particle-based
radiotherapy has emerged as standard indications and the
treatment of choice (11, 14, 22), such as skull base, spinal
and pelvic chondrosarcomas and chordomas (23-26). Carbon
ion treatment is shown to be effective for bone and soft
tissue sarcomas of the head and neck with adverse events
within the expected range (27). In addition, patients with
axial osteosarcoma, Ewing sarcoma or other childhood
sarcomas, such as rhabdo-myosarcoma (22), are increasingly
being given proton therapy as the preferred local treatment
modality. Nevertheless, extensive surgery remains the
principal treatment modality for bone sarcoma, supplemented
by chemotherapy and/or radiotherapy tailored to tumor type
and prognostic factors (28).

Using a qualitative methodology, we have attempted to
learn more about the experiences of selected bone sarcoma
patients referred for particle beam therapy given abroad in
terms of communication, treatment, and acute side effects,
in addition to the patients’ psychosocial experiences during
their stay. The current project aimed to explore the patient
perspective on how information from Norwegian healthcare
professionals was provided and perceived regarding
prognosis, treatment indication and its effect, preparation for
what to expect during the treatment process, and side effects
in a short-term perspective. Furthermore, we have attempted
to gain knowledge about the long-term effects of the
treatment, and communication during the follow-up period.

Patients and Methods

We used an exploratory qualitative research design involving a
phenomenological and hermeneutical approach to analysis. In
qualitative research, phenomenology is a perspective that indicates an
interest in understanding phenomena from participants’ own
perspectives and describing the world as it is experienced by them
(29). This form of research has a strong focus on reflective
interpretation, and description is inextricably linked to interpretation
and hermeneutics (30). Comprehension involves the preunderstanding
of both participants and researcher, as well as the context, and it
develops throughout the research process (31). Using this qualitative
method, we expected to gain knowledge of individual experiences of
medical and psychosocial challenges related to proton and carbon
therapy and the associated stay abroad.
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Identification and selection of patients. Following a multidisciplinary
sarcoma team evaluation at two university hospitals, Norwegian
Radium Hospital, Oslo University Hospital (NRH OUH) and
Haukeland University Hospital (HUH), bone sarcoma patients who
fulfil the criteria for particle-based radiotherapy have for several years
been sent abroad for treatment since no proton facility exists in
Norway. This treatment is fully paid for by the Norwegian national
healthcare system.

The participants in the project were recruited from NRH OUH
(n=8) and HUH (n=4) and included seven women and five men
aged 14-56 years at diagnosis. Time from primary diagnosis ranged
from two to 16 years, with a median of 5.8 years. Participants were
referred to and treated with proton (n=9) or carbon ion (n=3)
therapy in Heidelberg, Germany from 2014 to 2022 (Table I). All
participants in this study were considered cured or in long-term
stable clinical and radiological remission. They all had regular
follow up at the sarcoma outpatient clinics of the NRH OUH and
HUH in line with routine guidelines. Six had undergone surgery as
primary treatment and one with only a de-bulking operation. One
patient with Ewing sarcoma received adjuvant chemotherapy before,
during and after proton therapy (Table I). All patients had a short
trip to the University Hospital in Heidelberg for dosage planning
and mask fitting before returning to undergo therapy. All
participants stayed in a hotel during the particle beam treatment. In
the results section of this paper, as well as in the tables, the
participants are identified as P1-P12.

Procedure. Experienced sarcoma oncologists at the NRH OUH and
HUH identified and contacted potentially eligible participants (n=12)
for information and possible recruitment. All were willing to consider
participating in the study and were sent an information letter including
a summary of the background and purpose of the project and the study
procedures. These 12 agreed to participate and received a phone call
from the first author to arrange a date for the interview. They were
informed that neither consenting to nor declining participation would
affect their routine follow-up care and that they were free to withdraw
from the study at any point. A signed informed consent was obtained
before the interview, based on the “Information Sheet for Adults”
template provided by the Norwegian Regional Committees for
Medical and Health Research Ethics.

The data protection officers of the NRH OUH and HUH approved
the study (approval numbers 21/26477 and 2022/3466). In accordance
with the principles of ICH-GCP 2.1-2.3, the foreseeable risks,
inconveniences, and patient rights associated with the project were
evaluated. A sarcoma patient advisory group was involved in the
planning of the study and recommended the protocol.

The first author conducted the interviews during a routine clinical
follow-up appointment at the NRH OUH (n=4), in a participant’s
office (n=2), or by phone (n=6) due to COVID-19 or a long travel
distance. The interviews lasted from 44 to 105 minutes with an
average of 64 minutes and were later transcribed verbatim by a
medical secretary. The participants were invited to narrate their
story from their diagnosis, via the decision to recommend particle
therapy, to treatment and follow-up. An interview guide was used
to explore how the patients found the information they received
about their planned treatment and prognosis, including the
justification for and choice of treatment, and its side effects, as well
as to investigate the patients’ perception of their journey and stay
abroad. The study also recorded the participants’ subjective
reporting of their quality of life and late adverse effects following
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Table 1. Clinical information on the 12 participants.

Participant Diagnosis Anatomical Years since Primary Post-operative Definitive
location diagnosis treatment particle therapy particle therapy

P1 Chordoma Clivus 7 Surgery Protons

P2 Chordoma Clivus 4 Radiotherapy Protons

P3 Chondrosarcoma Temporal bone and clivus 5 Surgery Protons

P4 Ewing sarcoma Ileum and sacrum bones 3 Chemotherapy Protons

P5 Chordoma Cervical spine C5 4 Surgery Carbon ions

P6 Chondrosarcoma Clivus 8 Surgery Protons

P7 Chordoma Sacrum 2 Radiotherapy Carbon ions

P8 Chondrosarcoma Petrous bone 7 Radiotherapy Protons

P9 Chondrosarcoma Skull base 8 Surgery Protons

P10 Chondrosarcoma Left temporal bone 6 Debulking surgery Protons

P11 Chondrosarcoma Mediastinum (trachea) 5 Radiotherapy Carbon ions

P12 Chondrosarcoma Clivus/cavernous sinus 3 Surgery Protons

treatment, in addition to examining their views on the follow-up
care provided at the sarcoma outpatient clinics. All the information
collected was stored in line with the institutional data protection
policy, and the transcripts were de-identified.

Analysis. We used reflexive thematic analysis (32, 33) to identify
patterns of meaning across the dataset to answer the research
questions. These patterns were identified through a rigorous process
of data familiarization, data coding, theme development, and
revision. The entire dataset was coded in detail by hand by the first
author. The codes were then divided into categories, themes, and
concepts (33) and discussed by all the authors. Throughout the
analysis, the researchers regularly returned to the original data to
check the themes and quotes and ensure that the meaning had not
been lost during interpretation or translation (29, 33).

Results

By exploring trajectories of included bone sarcoma patients
receiving particle therapy abroad, themes extracted from the
analysis were “importance of being prepared”, “treatment and
stay abroad”, “basically healthy, but with health problems and
challenges”. Selected quotations from the interviews in relation
to various themes and sub-themes are presented in Table II.

The importance of being prepared. Only four of the 12 patients
undergoing radiotherapy in Heidelberg reported being very
satisfied with their communication with doctors in Norway
prior to the referral. This implied that information about
treatment, prognosis, potential side effects and late
complications was regarded sufficient for these patients. The
other eight mentioned insufficient or no information in one or
more areas, which gave rise to uncertainty and insecurity
throughout their trajectory. Several stated that they did not
know what to expect when they travelled to Heidelberg and
would have liked to be better prepared. Two pointed out that
they themselves had to obtain additional information about the
treatment. One also had to take the initiative on which

treatment she should receive. Despite partly lacking
information, three of the eight mentioned that they felt well
taken care of and safe in the process before the therapy. Half
of the participants pointed out that they were not included in
the actual decision-making process regarding the choice of
treatment, but that they had no complaints about the decision
to recommend particle radiation. Many expressed gratitude for
the opportunity.

The 12 participants had been examined and diagnosed by
various doctors at the two university hospitals in Norway.
Only a few of these doctors had good knowledge and
experience of sending patients abroad for particle therapy
since this was a rare event. Several participants wanted more
advance information about how the treatment would be
carried out. Of those who had bone sarcomas in the head and
neck region (n=_8), several said that fitting and wearing the
mask was a very unpleasant experience that they were
unprepared for, and they would have liked prior information
about this. The fact that they were completely unprepared
represented a bad start to their treatment. More detailed and
personalized information about what would happen to them
during treatment, as well as prognosis of survival and what
they could expect from side effects and late effects, was
highlighted as important for feeling safe and satisfied
throughout the trajectory.

In conjunction with a long stay treatment abroad, there are
usually considerable financial and administrative preparations
to make. With one exception, the participants pointed out that
travel and accommodation were arranged in an excellent
manner by the International Office. The participants
themselves had neither work nor personal expenses related to
the treatment, travel, and accommodation. Accommodation for
a relative was also granted if deemed necessary. All
participants were very satisfied with the hotel and the
neighborhood. A couple had to change hotels at the start and
were very satisfied after that.
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Table II. Selected quotations from the interview.

Themes/subthemes

Selected quotations from the interviews

Information prior to treatment
Information
Prognosis

Side effects
Late effects

Organizing the treatment abroad

Travel, stay and accommodation

The treatment given in Heidelberg

Side effects during treatment

Life during stay in Heidelberg

Social activities

I felt I didn’t get enough information, I would have liked to get more (...) about the place I was going to,
what to expect, what the treatment’s like there, I knew I’d have radiation for a certain period, but it would
have been nice to know what would happen on those days. (...). I wasn’t prepared for the mask either. P6
The doctor said: “You have to decide about this yourself”, but I think I was really like, do whatever’s best,
and I felt a lot of trust and I was very calm, he was very good at explaining and telling me and asking if there
was anything else I wanted to know, so I really felt that I was involved in the decision, I could have said

I didn’t want to do it. P3

I understood that it (proton radiation) could be a very good alternative, especially considering that there was
such a big risk involved in surgery, so then it was a very easy decision for me at least. (..) And the fact that
people who’ve had that treatment before have had very, very good results. P4

The first time I heard anything about the prognosis, I don’t know if it was a nurse or a doctor down there in
Heidelberg who said it halfway through the treatment, then I was told: “This treatment is very good and 90%
of the patients who have had the treatment haven’t had a relapse for five years”. P9

No, they didn’t say anything about my prognosis. I asked several times:

“So what are my chances with this treatment?” and so on.

I"d say there was very little information about my future health prospects. No one was willing to say anything,
even though I told them that not knowing made me unsure of things, it’s hard to go around with that uncertainty.
(...) Some advice about what to expect and when, that type of thing. P10

I got a lot of good information about the journey and accommodation there. (...) And the travel coordinator
sorted everything out and called me to say: “Now you have to go there and now you go there”, so it was
really great. She arranged everything from the moment I arrived in Frankfurt. P1

I was told early on that there was a foreign travel department (International Office) that took care of all the
practical details of arranging your trip and your stay there. That worked very well. They even said I could take
someone with me. (...). There were no extra expenses and as far as I can remember. P7

Yes, well, some of the side effects during treatment I’ve mentioned are nausea, mucus in my throat, hair loss,
sunburn, and fatigue. I had a doctor available when I started the radiation, and also for regular monitoring
during my stay, that was appointments. It was a different experience to be treated in the German system
compared to the Norwegian one, but of course it was in a different situation and setting. (...). But the flexibility
of the German system, I think that’s an example to follow. P10

Before the treatment things were fine, but when I got up onto that table where I was lying, I felt totally knocked
out afterwards. (...) I had no strength. No, it wasn’t directly painful (getting radiation), but it sort of drained
my strength. (...). And then it was a real struggle for me to make it back (to the hotel) (...). Then I really
needed to relax. And then a bit later in the evening it was time to have something to eat. P11

When you get to that hospital (in Heidelberg), it’s 100% German, so you don’t understand anything if you don’t
know German. And then you have to find your way through those corridors and the hospital staff only speak
German. (...). The doctors speak English (...) I could talk to them. P8

I was surprised how good it actually was. I didn’t notice anything after the treatment. (...).

The only thing I noticed for a few days was a kind of chlorine sensation from the smell of chlorine in my nose.
(...). I was just extremely lucky. There were no signs of any of the side effects that they mentioned to me.

I joined the fitness centre down there and worked out four or five days a week I reckon, strength training.
And I rode a bike to and from the hospital during the treatment. P9

I think maybe out of all the seven weeks, I was alone for one week altogether. My friends and my mother came
to see me, there was always someone there. That was a must. And very nice.

I think I"d have been very, very lonely if that hadn’t happened. P8

(On a good day): I might take the tram down to town and then walk around there a bit and I might sit in a café
and have a coffee and I'd kind of react a bit more to sounds and noise and things around me.

Then I felt like I had a little more energy. And I also noticed that when I’d had a visit, I felt worn out afterwards.
So, then I needed a few quiet days. P3

Well, a bad day was when I came back from treatment and I couldn’t get up again, because I was so exhausted.
I couldn’t make myself anything to eat, I just lay there. P11

It was July or August, and the weather was fine, so it was just like a holiday for us. We borrowed bikes and
cycled around a lot. (...). We went miles and miles on our bikes, on several days. (...). And as the radiation
therapy lasted a long time, it was good to have someone with me.

Yes, I think I might have got a bit lonely there by myself. P7
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Table II. Continued

Themes/subthemes

Selected quotations from the interviews

Life after treatment

Sub-acute effects
Late effects
Vocational life

Social life
Existential life

Long-term follow up at
out-patient clinics

I had a hard time. For a number of years, I couldn’t work. I’ve felt really exhausted and

I think some of it was anxiety, actually. Not just fatigue. P10

I live more or less the same life as I used to before, it’s just that I definitely don’t have the same energy. P4
No, I’m not the same person I used to be. (...) Then I was like full of life and went places with everyone,
and everyone came here. (...). So I’'m not so sociable as I was. P11

I was young, you know, so I'd expected to be exactly the way I was before I got sick and I thought

I"d get well, you know. I didn’t imagine that late effects would crop up. P12

I’'m not afraid of dying. (...). I don’t have those deep, painful, difficult thoughts about “Why?’ and feeling
bitter and being afraid and so on, I'm not like that. I feel more happy that I'm alive, that’s how I feel. P3
I don’t have time to worry about me. I'm functioning just fine. So it’s just a matter of making our life as
good as it can be. So I'm not worried about my own health, in fact. No, I’'m not.

Except that I have to be careful not to get burned out. P5

A bit more information maybe, not just stuff like “You look fine, do you have any questions?” Preferably more
like “Yes, it (the tumor) looks fine, it hasn’t got any bigger, it might not have got any smaller or it was that
big last time we did an MRI scan and that’s how big it is now, and we think that in the future it might be that
size”. (...) Now I feel like I'm in a bubble, I don’t know what’s going to happen, whether the symptoms will
continue until it gets smaller or if it will still be pressing on the same nerves or what can I do then. Because
I’ve lost my job. I'm afraid of making a big effort to get a new job or I'm afraid of getting very tired because
then the symptoms will come. And what should I do in the future? P2

There was also a period when I had a lot of anxiety, and it was partly caused by the hospital (in Norway)
because I asked them for answers, I asked for something specific and I got nothing. (...) And even if they don’t
have a definite answer, it’s important that they tell you some things when you keep on asking. P10

Well yes, I felt that it (the polyclinic) was professional. I have confidence in their skill. I feel they know what
they’re doing (...) and I have a good dialogue with them. I’ve had various doctors who have called me and

followed me up through these almost eight years, but I think they all explain things well.

And they’re actually personal. P6

The treatment and stay abroad. The stay in Heidelberg was
for nearly all (n=11) a positive experience. Professional
implementation and helpful information about the course of
treatment and side effects when they arrived at the hospital in
Heidelberg meant that most participants had a positive
experience of the treatment despite some language problems
and the fact that they were far from home. A few pointed out
that there could be some delays and waiting in connection
with the radiation, but this was manageable. Several
emphasized that they also received good care from healthcare
personnel if they experienced side effects from the treatment.

Reduced physical performance and treatment side effects
negatively affected activity during the stay in several of the
cases. Some were very active and sociable and often went
out. They exercised at the hotel and had energy to go
sightseeing in the area, whereas those impaired by previous
or current treatment mostly stayed at the hotel resting. Five
of the participants stated that they were in good shape with
few or no side effects while the treatment was ongoing,
while the other seven said that they had varying degrees of
tiredness and fatigue, which affected their activity level.
Other side effects that persisted throughout the treatment
were nausea, dizziness, sore throat, loss of taste, decreased

appetite and hair loss at the radiation site. Radiation toxicity
to the skin and impaired hearing or memory were also
mentioned. Many reported a mix of good and bad days. A
bad day consisted of lying on the sofa, whereas a good day
was filled with activity and socializing.

Most of the participants received visitors during their stay
and emphasized that this was very important for their
perceived security and well-being and that it helped the time
pass during the weeks they stayed in Heidelberg. For those
who were in bad shape during the treatment, it was important
to have relatives/visitors who could cook and help with
practical matters. One of the participants received
chemotherapy during the treatment and six had relatively
recently undergone surgery before coming to Heidelberg,
which probably impaired their health during their stay.

Basically healthy, but with some health problems and
challenges. Seven of the 12 reported several late effects and
challenges after particle therapy. As mentioned above, six
participants had undergone one or two operations before the
radiotherapy, which for several also contributed to late
effects. Given the different localizations of the tumour, the
participants’ complaints and life after treatment varied.
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Fatigue, tiredness, and reduced energy arose in nine of the
participants in the months after treatment. For some, this
gradually passed after a few months or years, and they were
able to return to work or studies. Seven of these nine
participants were working full-time at the time of the
interview, but several emphasized that they still struggled
with fatigue and other late effects. Furthermore, one was still
on sick leave five years later, three were on disability
benefits and one was a pensioner. Those with fatigue pointed
out that they had a restricted social life, they were less
physically active, and that fatigue affected their ability to
work. Some said that working full-time was demanding and
interfered with their social life. Three said that they had
suffered a great deal from anxiety and depression because of
the disease, which they would have liked more help to deal
with. Many pointed out the strain of being uncertain and
unable to receive adequate information and answers about
whether they were healthy or could expect a relapse. Despite
this, most considered themselves to be healthy, but with
some problems and challenges.

All participants had regular follow-up visits at the NRH
OUH or HUH sarcoma outpatient clinics. Eight out of 12
participants said that they were satisfied or very satisfied
with these. However, four had received little or no help from
the healthcare system. Eight of the 12 said that they had
requested help to deal with side effects, including fatigue.
Two of these eight had received good help, three had
received some help, while three complained that they had
received no help at all. One pointed out that she only
received good help not before she got a new doctor after a
few years. Several of the patients had complex challenges
due to both the disease and treatment, especially those who
had undergone prior surgery. Information about future health
prospects, help to cope with fatigue and anxiety, and
challenges with balance and impotence were some of the
inadequacies or late effects they missed talking to the doctor
about and getting help to deal with.

Discussion

In Norway, fewer than ten sarcoma patients are sent abroad
each year for particle-based radiotherapy. Several doctors,
both oncologists and orthopedic surgeons, decide on an
interdisciplinary basis on the recommended treatment and
inform the patient. The oncologists who refer patients to
particle therapy abroad will not necessarily follow them up
afterwards at the outpatient clinic. With so few patients
involved in this study, it was possible to consult the medical
records to see which doctors had informed the patients.
There turned out to be consistency between patients who felt
that they received adequate information before the treatment
abroad and good follow-up care afterwards and a high level
of experience in particle therapy of the doctors involved. A
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qualitative study of parental views on treatment and
information sources in child proton beam therapy (9)
confirms the challenge related to ‘fragmented expertise’ that
comes with the ‘novelty’ of the radiation therapy, the rare
nature of the tumors, and the remote location of the particle
treatment facility. This is clearly in line with the findings in
the current study.

This study revealed a gap between information provided
by clinicians as perceived by the participants and knowledge
about their upcoming treatment abroad, which they later
considered crucial. This included individual prognoses
following particle therapy and possible acute and late side
effects to ensure that the participants could feel safe and
satisfied throughout their trajectory. Although a few were
satisfied with the communication and support from the
Norwegian healthcare system, several mentioned uncertainty,
frustration, and unpleasant experiences. This may be related
to the fact that particle therapy is a highly specialized
treatment that many doctors know little about. In addition,
the treatment takes several weeks, far from home and in a
country with a language unfamiliar to most Norwegian
patients. Some also suffered from anxiety and depression
later during their trajectory. This may partly be due to poor
information about the prognosis and inadequate care for late
effects.

Several patients with head and neck sarcomas commented
that the mask was an unpleasant experience that they would
have liked to be better prepared for. When other patients,
such as those with head and neck carcinomas, are given
radiotherapy in Norway, radiation therapists are involved and
provide information about the mandatory use of a mask
before treatment. This was not the case with our patients, and
they arrived unprepared for this mandatory part of the
treatment in Heidelberg. Although several pointed out that
they got used to the mask after a while, it was an extremely
unpleasant experience and a bad start, which could have
been avoided if adequate information had been given in
Norway beforehand.

An oncologist who neither has practical experience nor
detailed knowledge of the proton or carbon therapy center
abroad can hardly inform and prepare patients adequately.
Furthermore, the referring oncologists have little or no
contact with patients during the treatment (which lasted from
two to seven weeks in Heidelberg for our participants).
Lastly, with little prior experience of follow-up at the
outpatient clinic for this category of patients, they cannot in
a sufficient manner inform newly diagnosed patients about
the treatment and possible late effects.

Although the stay in Heidelberg was experienced differently
by participants depending on the degree of side effects and
their physical condition, it was in general a positive experience
to stay in the city and at the hotel. This was because all
practical matters were clarified and arranged by the
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International Office in Norway. Being able to travel with a
relative was also felt to be essential for some of those with
side effects and fatigue during their stay. Most adapted well
to life and a different social context. One of the reasons for
this was having visitors for part of their stay. Our participants
underlined that close relationships with their children, family
or friends gave them the strength to struggle through. It is
important that patients receiving treatment far from home find
a way to remain a part of their family and maintain a feeling
of belonging despite the altered social context (8).

The treatment at the hospital in Heidelberg was described
in positive terms by most participants. Many said that it could
be difficult to find one’s way in a large hospital as all
information was in German and most health personnel, except
for the doctors, spoke little or no English. The treatment itself
was professional and effective. Several of our participants
experienced side effects during treatment, with fatigue being
the most pronounced. Fatigue is one of the most common
side effects in patients with cancer (34). In a quality-of-life
study (6), 35% of the patients that underwent proton
treatment experienced worsening fatigue, whereas in our
study 7 of 12 said they had varying degrees of fatigue during
treatment.

Norwegian sarcoma patients receive ten years of
systematic follow-up after treatment. Our study shows that
this does not necessarily capture essential needs or provide
adequate support for several of those treated with protons or
carbon ions. Most patients eventually realized that abnormal
or residual findings on radiographs were assumed to be
harmless. Frustration was therefore mostly about physical and
psychosocial problems and the future outlook for those who
had long-term challenges. In an older study (35) of 101
cancer patients, almost all participants expressed a general
need for as much information as possible, regardless of
whether it was good or bad. Baile and Aaron (36) report that
most cancer patients require substantial emotional support
and a high level of information about their disease. Even
when motivated, patients often find it difficult to obtain
timely and correct information, which may lead to
dissatisfaction and misinformation about their illness. Doctors
neglect opportunities to respond empathically to patients’
concerns and ignore their desire to discuss health-related
quality of life issues (37). A few of the participants in our
study pointed out that a lack of information about their
prognosis created and maintained frustration and anxiety
years after the treatment. Two of the patients in our study
underlined that even if a priori information was not
emphasized, it seemed of great importance to patients that
their questions were answered with as accurate information
as possible.

A quantitative study (38) underlined that information for
cancer patients could be better tailored to meet patient
preferences. One strategy is to develop survivorship care

plans for patients and their family doctors that include
information about the specific type of malignancy, ongoing
treatment options, follow-up examinations, and other
individualized information. Doctors could also provide
patients with a list of trusted websites that contain
appropriate information or develop secure patient
information portals with access to information specific to the
individual patient’s malignancy (38).

We recognize that the relatively low number of highly
selected and motivated bone sarcoma survivors involved in
this project represents a limitation. Nevertheless, in
qualitative research, we do not seek to gather representative
data, but rather to illuminate the phenomenon as experienced
by the participants from their own perspectives.

Several patients in our study who had undergone both
surgery and particle beam radiotherapy experienced
subjective challenges related to late treatment complications.
Unfortunately, the design of the current study cannot
separate the contribution of each treatment modality and the
impact of the combination. Currently, there is a trend in the
sarcoma community to recommend definitive particle
radiotherapy as the local treatment modality of choice at
primary diagnosis for the majority of axial bone sarcomas.

There are around 100 proton therapy centers world-wide,
most started in the last decade and several more under
construction (39, 40). However, several countries will, most
likely, not build their own and have to collaborate at an
international level. Chordoma patients may still best be
treated with definitive carbon ion therapy. The findings in
the current study may have relevance for the various proton
centers existing or currently under construction around the
world in terms of the potential for improved preparation and
information of bone sarcoma patients prior to referral. We
also believe that our findings may have relevance for patients
with all subtypes of malignancies in need of proton therapy.

Conclusion

Patient experiences in this study clearly indicate that
oncologists who prepare and follow up patients treated with
particle therapy abroad must have sufficient experience of
this treatment modality, prognoses, acute side effects, and
late complications. We believe that the knowledge derived
from this project may lead to better treatment preparation
and compliance, enhance understanding of individual patient
challenges to reduce stress and worry, and improve follow-
up procedures and consequently quality of life of this group
of bone sarcoma patients.
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