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Abstract
Patients with rare diseases often face difficulties in clinical care due to the low prevalence of their diseases 
and the resulting healthcare providers’ lack of expertise. Valid and standardized guidelines for clinical 
management are also lacking due to the scarcity of research and the variability of the clinical expres-
sivity within each disease. Clinical decision-making in an uncertainty context should take advantage of 
involving patients in deeper informational process to promote valid shared decision-making between 
patients/caregivers and healthcare professionals. This process of patient/caregiver empowerment is a pri-
ority in the context of rare diseases, as it encourages acquisition of information that will help improving 
patient-healthcare professional’s interaction, and building a collaborative relationship. It is also a chance 
for healthcare professionals to learn about rare diseases from the perspective of patients.
The aim of this article is to conduct an overview of existing studies focused on promoting patients/care-
givers empowerment and shared decision-making (using or not decision aids) in the area of rare diseases.

Key words
Caregivers, decision aids, empowerment, patients, rare diseases, shared decision-making.

Background
Rare diseases (RDs) are defined in Europe as chronic life-threatening or debilitat-

ing conditions affecting no more than 5 in 10,000 people, characterized by difficul-
ties in diagnosing and, for most of them, by having no effective therapy [1]. Though 
the accurate incidence and prevalence of most RDs are still unknown [2], their low 
magnitudes limits both the growth of clinical experience and research activities to 
improve the availability of valid knowledge on diagnostic and therapeutic proce-
dures [3]. Besides, different constraints to research in RDs such as funding limita-
tions, limited commercial interest and logistic barriers for patient recruitment and 
engagement have also contributed to the gap of valid scientific knowledge [4]. Addi-
tional limitations are the regulatory burdens, fragmented infrastructure, inconsistent 
databases, and the lack of proper communication between researchers, healthcare 
professionals, and patients [5].

All these circumstances, together with the scarcity and limited effectiveness of avail-
able diagnostic and therapeutic tools, maintain a high uncertainty and anxiety among 
healthcare professionals, patients and families, explaining the existing rates of errors 
and delays to get an appropriate diagnosis and treatment [6]. Because often there is 
not a single or ‘best’ option based on scientific evidence, it is necessary to inform pa-
tients and incorporate their values and preferences in the process of decision-making 
[7]. In this context, patient and caregiver empowerment and participation in deci-
sion-making along their care processes became an important aspect to improve the 
quality of healthcare in RDs.

Empowerment of people affected by RDs is relevant to support effective participa-
tion in decision-making along the interaction with healthcare professionals mainly 
when diagnostic or therapeutic options are complex or supported by limited evi-
dence of efficacy and/or safety. At individual level, the term ‘empowerment’ involves 
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patients are invited to become co-responsible for health-
care management. The ‘Shared Decision-Making’ model 
(SDM) [20] involves a two way process where the health-
care professional provides the technical expertise and 
the patient brings their values, preferences and concerns 
regarding the interventions to choose [21]. The mutual 
exchange of information and acceptance of the decision 
may not occur in other decision models, such as the 
paternalistic or informed models; however, this aspect 
is a prerequisite for SDM, although mutual acceptance 
does not always indicate the existence of a SDM [22]. 
In the paternalistic model, patients play a passive role. 
Then, physicians suppose that they know the best option 
to choose in the decisional process and inform patients 
about it, although they must give their informed con-
sent. In the informed model, information exchange is 
also from physicians to patients, but the decision is tak-
en by patients alone, needing the physician’s agreement 
to implement the preferred choice [23]. 

To support the SDM process, patient decision aids (Pt-
DAs) have been developed [24]. They are instruments 
that help make specific and deliberate decisions, provid-
ing information about the available options and their 
expected results. PtDAs can be presented in different 
formats (print, video, CD-ROM, Web) and with differ-
ent levels of informative detail, but they always include 
information on the potential risks and benefits of each 
option [25, 26]. These tools differ from educational ma-
terials and the informed consent to the extent that they 
help elicit patients’ preferences and values regarding 
the different options. They can be used during or out-
side consultation but, although they represent a facilita-
tor of communication between patients and healthcare 
professionals in the clinical encounter, they must not be 
considered as a substitute of professionals’ advice. PtDAs 
are useful in very specific contexts, such as RDs, where 
many healthcare professionals may lack the necessary 
knowledge about the therapeutic options and their ef-
fects. Thus, having PtDAs might guarantee the access of 
patients, families and professionals to scientifically valid 
and adapted information to promote SDM [22].

Currently a PtDAs inventory with more than 600 tools 
is available, of which more than a half are accessible on 
the Ottawa Health Research Institute’s website (https://
decisionaid.ohri.ca/). Academic institutions have devel-
oped some of these PtDAs, whereas others have been 
created by organizations that are specialized in the dis-
semination of healthcare information. Some of the main 
institutions devoted to the development and assessment 
of PtDAs are Healthwise/Informed Medical Decisions 
Foundation (www.healthwise.org; www.imdfoundation.
org), Knowledge and Encounter Research Unit (Mayo 
Clinic) (http://www.mayo.edu/research/labs/knowledge- 
evaluation-research-unit) or Cardiff University (Deci-
sion Laboratory: www.decisionlaboratory.com).

Owing to the large variability of available PtDAs for dif-

an assessment of one’s knowledge and learning acquired 
through the personal experience of living with the disease, 
in addition to the knowledge acquired from biomedical 
sources. It also encompasses action toward self-manage-
ment of the disease, which requires creating the necessary 
capabilities. Empowerment of patients and their organi-
zations are one of the main aims of the European Coun-
cil Recommendation in the field of RDs (2009/C151/02), 
and World Health Organization (Statement 2010), con-
sidering it an essential concept of health promotion and 
disease management.

In this sense, the RARE-Bestpractices project (www.
rarebestpractices.eu) is developing a platform to enhance 
clinical management and to reduce healthcare inequalities 
for RDs patients by improving the exchange of knowledge 
and reliable information on RDs. The European Commis-
sion (European Union Seventh Framework Programme) 
funded this four-year study (until December 2016) and 
its main goal is to promote communication on the man-
agement of RDs. It provides mechanisms to identify and 
prioritize clinical RDs research needs, taking into consid-
eration both patients’ and healthcare professionals’ needs 
and interests. In addition, it addresses patients’ and care-
givers’ demand for updated and evidence-based clinical 
practice guidelines on RDs [8-10], and facilitates timely, 
effective and efficient translation of research results for 
general audiences and patients.

Other actions from the European Commission also in-
crease patient involvement in research as active contrib-
utors on decision-making, not just as cases of study [11]. 
The access of patients with capacity to make decisions to 
the Committee for Orphan Medicinal Products, or the cre-
ation of a working group with patient representatives in 
response to the first European Union Public Health Pro-
gramme (2003-2008) are some examples. The participa-
tion of patient organizations in research [12-14] or the 
incorporation of patients’ perspective in the study designs 
[15-18] is also noteworthy.

Despite the advances described, neither the healthcare 
systems nor the healthcare professional organizations in 
the European Union are doing clear or powerful efforts 
to inform, sensitize and train healthcare professionals 
to work with patients in a needed scenario of informed 
and participatory decision-making. This report provides 
an overview of the literature to identify published stud-
ies focused on promoting empowerment of RDs patients/
caregivers and shared decision-making in the clinical 
encounter, either evaluating basic variables for its imple-
mentation or using specific decision aids.

Shared decision-making and patient  
decision aids
Promoting patient participation in healthcare is con-

sidered an ethical imperative, and the Salzburg Decla-
ration [19] states it, where healthcare professionals and 
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sicians selected oral treatment options (96% vs 68%, p 
< 0.001). Decision justification was different for patients 
and clinicians in each group; risk of side effects and the 
risk/benefit trade-offs were more relevant for physicians, 
whereas risk potential and absence of prior joint involve-
ment were the variables that predicted patients’ choice 
of the oral option. Finally, Yazdani et al [31] published 
the preliminary results (meta-analyses of effectiveness 
results and focus groups) of the development of a PtDA 
for racial/ethnic minorities with lupus nephritis. The use 
of this tool is expected to facilitate patient-centred care 
in these cases.

In addition, some qualitative studies explored patients’ 
views about SDM and their involvement in healthcare. 
Hanneman-Weber et al [32] published a multi-level em-
pirical study protocol that uses a three phases’ mixed 
method. The aim of the study was to assess the contri-
bution of communication processes and SDM among 
healthcare teams, in order to improve the satisfaction of 
patients affected by ALS, Marfan’s syndrome, Wilson’s 
disease, epidermolysis bullosa, Duchenne muscular 
dystrophy, and neurodegeneration with brain iron ac-
cumulation. A year later, the first results were also pub-
lished [33], analysing interaction experiences among 
107 patients affected by the six mentioned RDs. Using 
semi-structured interviews, four interaction patterns 
were identified: paternalistic, collaborative, led by the 
patient and confrontational. This analysis also showed 
that professionals’ lack of knowledge becomes a handi-
cap that creates uncertainty and dissent within the high-
ly specialized treatment process that any RD demands. 
In such cases, the patient becomes the expert in a way 
that he may lead the interaction with the professional. 
Regarding the willingness to change roles, this research 
and others suggest a higher resistance to SDM from pro-
fessionals than from patients [34].

Patient satisfaction with the healthcare system might 
be a relevant variable for an adequate implementation 
of SDM in the field of RDs. Despite some studies pro-
vide information on expectations and satisfaction with 
healthcare services by patients affected by ALS [35, 36], 
there is a lack of valid knowledge explaining the basic 
psychosocial processes which support the way in which 
people with RDs cooperate or get involved with the 
healthcare providers. The systematic review carried out 
by Foley et al [37] concluded that ALS patients are of-
ten dissatisfied with healthcare services and have unmet 
expectations of their care. In order to shed light on this 
knowledge gap, a subsequent study by the same author 
[38] carried out in-depth interviews with 34 people af-
fected by ALS, reporting that older participants had a 
wider acceptance of the disease and the idea of death 
than young or middle-aged patients. This study also ob-
served that families play a relevant role in participants’ 
commitment to healthcare services, as well as in deci-
sions taken at different stages of life.

ferent medical conditions, the International Patient Deci-
sion Aids Standards (www.ipdas.ohri.ca) were established 
to assess the quality of these tools taking into account 
three dimensions: content, development process and ef-
fectiveness assessment [27]. To establish the effectiveness 
of PtDAs it is necesary to evaluate the characteristics and 
quality of the decision-making process and the quality of 
the choice made [28]. In the first case, measures should 
explore if PtDAs help patients to: a) recognize that a deci-
sion needs to be made; 2) feel informed about the options 
(including risks, benefits, and consequences); 3) be clear 
about what matters most to them; 4) discuss goals, con-
cerns, and preferences with their healthcare profession-
als; 5) be involved in decision-making. Considering the 
quality of the final choice implies to evaluate the extent to 
which patients are informed and receive treatments that 
are concordant with their goals and treatment preferenc-
es. In this sense, is useful to measure the patient’s under-
standing of the information and the use of exercises to 
elicit preferences.

Clinical trials assessing the effectiveness of these tools 
versus standard practice have shown that PtDAs increase 
patients’ knowledge, the proportion of people with accu-
rate risk perceptions, the proportion of patients choos-
ing an option congruent with their values, reducing deci-
sional conflict related to feeling uninformed and feeling 
unclear about personal values, as well as the proportion 
of people who were passive in decision-making and 
who remained undecided post-intervention. PtDAs have 
also a positive effect on patient-healthcare profession-
al communication, increasing the satisfaction with the 
decision-making process. It has also been observed that 
when patients are adequately informed about different 
therapeutic procedures with comparable effectiveness, 
they tend to choose the least invasive procedures and 
tend to start treatment earlier [25].

Empirical evidence for shared decision- 
making in rare diseases
Empirical studies about SDM or PtDAs interventions 

are still very scarce in the field of RDs. Hossler et al [29], 
in a pre-post uncontrolled study, analysed the accept-
ability of an interactive computerized decision aid to 
help engage patients with amyotrophic lateral sclerosis 
(ALS) in effective advance care planning. ALS patients 
perceived quantity and quality of information very posi-
tively, as it was the overall satisfaction with the PtDA and 
its accuracy in reflecting patients’ wishes. The interven-
tion prompted patients to discuss advance care planning 
with their families and to share their advance care direc-
tives generated by the software with their physicians. In 
other study, De Abreu et al [30] assessed the responses 
of patients with lupus nephritis and their physicians to a 
PtDA describing the treatment options and their poten-
tial benefits and risks. A significantly higher rate of phy-
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and encourages the participation of expert patients in 
determining and prioritizing research needs in health-
care agendas. In this way, narrative based medicine 
[39] helps SDM, acting as a bridge between the clinical 
knowledge of the physician and the patients’ subjective 
experiences, and supporting the various stakeholders 
toward the improvement of knowledge and the shared 
management of the disease [40]. 

Consequently, PtDAs are expected to reduce the current 
level of uncertainty at the same time that support SDM, 
lightening the difficulties due to the lack of specialization 
required in the medical encounter with patients affected 
by RDs. Additionally, the creation of virtual communities 
of practice which host shared experiences coming both 
from clinical practice and patients, may contribute to im-
prove the clinical and therapeutic data of this group of 
diseases [41].

In conclusion, it is advisable to increase support for ac-
tions aiming at the empowerment of people affected by 
RDs and their organizations, as well as allocating resourc-
es for research in SDM and the creation of PtDAs targeting 
these patients.
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Abstract
Narrative reveals what the author wants to share with the reader. First-hand written narratives are a par-
ticularly valuable resource for understanding the lived experience (as opposed to the medical facts) of 
disease. Stacey Reason is a person with McArdle disease, a very rare disorder of muscle, who wrote an 
account of her 32-day trek across the countryside and mountains of Wales. Her narrative is in the form of 
a daily diary detailing the events of each day’s walking, together with her thoughts and feelings. I present 
an inductive and semantic analysis of this text. Prominent themes include the alienation of having a rare 
disease, but also a strong sense of solidarity in the journey, and the normal pleasures and tribulations of 
walking the British countryside. 

Key words
Friends, McArdle disease, narrative medicine, social alienation.

Introduction
As doctors, we focus on the processes of disease. We try to understand molecular 

mechanisms to guide our choice of drugs; we investigate disordered anatomy to offer 
corrective surgery; we investigate abnormal physiology. We know that the patient in 
front of us is a person, not a disease, but the practice of medicine requires us to tackle 
problems system by system, one by one. Attending to the hopes, fears and experiences 
of the whole person in front of us is difficult.

In this situation, the first hand testimony of patients is an invaluable resource for 
understanding the lived experience of an illness. For chronic illness, this testimony 
typically takes the form of narrative, an account of events unfolding over a period of 
time. The narrative may be spoken or written, but full length spoken narratives are 
rare. Also, analysis of spoken narrative is complicated by the need to observe tone and 
gesture as well as the words. Full length written narratives provide stable material with 
form, content and words carefully constructed by the author. 

We often speak of patients’ journeys, meaning a metaphorical journey from symp-
tom to diagnosis, from one state of health to another, or from even life to death. In 
this paper I analyse the written narrative of a literal, physical journey – a trek made 
by four people with McArdle’s disease. McArdle is an inherited disorder of muscle 
metabolism which affects about 1 person in 100,000. It limits the capacity for sus-
tained muscle activity, including walking, but also everyday tasks such as opening a 
new jam jar.

The narrative seemed to me worthy of analysis because even on a casual reading 
two themes stood out strongly, and in contrast to my earlier analysis [1] of (meta-
phorical) patient journeys. Specifically there were strong themes of solidarity, in con-
trast to the loneliness evident in the accounts by rare disease patients of their journey 
to diagnosis; there was also a strong emphasis on named individuals in the telling of 
the journey, in contrast to the almost entirely nameless narratives I analysed in the 
previous paper [1].
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miliation. Note also however that this is attributed to the 
lack of diagnosis – “with no explanation at hand”.

Anxiety is also prominent. At first it seems that the anx-
iety is a performance anxiety-fear of failure. 

“…my old familiar preoccupations returned – anxiety, 
fear and panic” (day 2)

“I had been a little nervous about our first big mountain 
day, who am I kidding – I was petrified” (day 3)

“My first thought is uh oh! How will I ever manage to 
keep up?” (day 13)

“What I had to work on though, was the pervasive feel-
ings of inadequacy” (day 26)

“Having lived thirty six years without a diagnosis, I was 
perpetually embarrassed with the ambiguity of my seem-
ingly poor level of fitness” (day 1)

No suggestion is made in the narrative that the embar-
rassment and humiliation come from the comments or 
teasing of other people: these are internal states of mind. 
And the telling of the story demonstrates how these prob-
lems become less as the walk proceeds: at day 18 we read:

“I no longer was afraid or embarrassed” (day 18)

“Perhaps this was part of my journey, to not only accept 
my diagnosis of McArdle disease, but a more global affir-
mation of self” (day 7)

There are frequent references in the narrative to the 
sense of achievement, which is situated within the bounds 
of what is possible for people with McArdle disease: 

“I had learned my limits, and now was not the time to 
aggressively challenge them” (day 12)

“…I can do anything I set my mind to. McArdle disease 
is, and always will be part of my life; but it is not my life” 
(day 18)

“We were walking for everyone else with McArdle’s. Our 
struggles and our successes were theirs too... We wanted to 
reach out to more people, to empower them in the same 
way we had empowered one another” (day 22)

“So today I happily trod up and down the hills of Wales 
with my newfound developing courage and acceptance of 
this rare metabolic disease. I hope I can hang onto this 
feeling forever. Could you?” (day 18)

The phrase “Could you?” in the last quote addresses the 
reader directly, engaging him or her in the author’s story. This 
is the only place in the narrative where this happens, so the 
reference to courage and acceptance is especially important. 

Solidarity
The theme of alienation is matched by an equally strong 

theme of solidarity. It thus offers a counterpoint to the 
separation and alienation of rare disease. 

Method
The material analysed here is text written by Stacey Rea-

son in a book entitled ‘One step at a time’ [2]. The book is 
an account of a 32-day trek across Wales in the summer of 
2010 by Reason and three others, all of whom have McAr-
dle disease.

The book contains a considerable amount of other ma-
terial, such as photographs and a daily blog, but I have 
chosen to focus on Reason’s narrative. She writes a short 
introduction, followed by a page of 450-500 words for 
each of the 32 days of the journey, and an epilogue. Rea-
son is a Canadian who writes in English.

The target audience for this narrative is stated on the 
book’s cover to be ‘patients, families and health profes-
sionals alike’. The author tells us that her purpose is as 
follows:

“… we wanted to share our experience with the world. 
We wanted to record our successes and challenges, what 
worked and what didn’t. Most of all we wanted to demon-
strate that people with McArdle disease can lead a normal, 
healthy productive life” (day 9)

My analytical method was inductive and semantic, fol-
lowing the 6 phase process outlined by Braun and Clarke 
[3]. An inductive process approaches the material with no 
preconceptions; a semantic analysis attends to the surface 
meaning of the narratives without seeking underlying 
hidden themes. First, I read the text several times to gain 
a thorough familiarity with the material. I then (phase 
2) generated an initial list of ideas about the material. 
In phase 3, themes started to emerge, though in practice 
some themes emerged so strongly that this phase over-
lapped with phase 2 of Braun and Clarke’s process. Ideas 
were grouped and sorted by grouping verbatim quotes, 
using standard word processing software. A particular text 
might appear under more than one theme. The themes 
were reviewed and refined (phase 4), and then (phase 5) 
named. Finally (phase 6) this report was written. 

Results
Two clusters of themes stand out immediately from Rea-

son’s narrative, which we can name as alienation (feeling 
different from other people) and solidarity (being with 
other people). 

Alienation
Reason opens her narrative thus:

“From early childhood you know there is something 
wrong. You try, but you cannot keep up with your friends… 
Every day, with everything you do, you fall behind… ev-
eryone. With no explanation at hand, you are left feeling 
embarrassed, humiliated, utterly defeated”

So from its very beginning, the narrative emphasizes the 
social consequence of the disease: embarrassment and hu-
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“The west-east route… can only be described as breath-
takingly majestic and gracefully alluring” (day 19)

So also is the weather:

“the weather was dismal… the rain fell heavy, and the 
wind carried it sideways – there was no escaping it” (day 3)

“The weather had turned for the worse – the winds were 
strong, the air was cold and I was certain it was snowing – 
okay, maybe they were just really cold raindrops” (day 5)

“the wet weather was relentless…” (day 8)

“The sun was shining and our mood was relaxed. It real-
ly was a perfect day” (day 11)

And getting lost: 

“The map was telling us to go in one direction, the trail 
– another” (day 14)

“Lunch was followed by a second wrong turn” (day 14)

“But seriously, how many times can you get lost in the 
rain?” (day 17)

Discussion
Reason has provided first hand testimony of her experi-

ence over 32 days of walking in Wales. She comments on 
the daily events and reflects on present and past. Analysis 
of her narrative shows that themes of alienation and soli-
darity are prominent. 

Alienation is the sense of being separate or different. 
Any illness makes us different from our fellow human be-
ings, marks us out as alien. Sometimes this separation is 
temporary, as when a bout of sickness leaves us unable to 
share the family meal. But for genetic diseases, the separa-
tion is lifelong. It is from birth, and it may be profound:

“I thought I was the only one in the world, you see. In fact 
for a long time I used to comfort myself with the thought 
that actually I was an alien child. And I spent most of my 
childhood waiting for the mother ship to come back for 
me, to take me away” [4]

For common conditions such as diabetes and asthma, 
alienation may be overcome by finding fellow sufferers. But 
people with rare disorders typically know of no-one who 
shares their particular pattern of disability and dysfunction. 
For those with McArdle disease, which is primarily a lim-
itation of motion, difference and alienation may be more 
obvious in the energetic days of youth than later on when a 
sedate pace is the norm. Spoiled identity [5] becomes obvi-
ous only when there is a requirement to keep up, to match 
the pace of people who do not have McArdle disease – as 
Reason comments “You try, but you cannot keep up with 
your friends”. Even in adulthood, however, the sense of dif-
ference remains, with frequent reference in the narrative to 
fear of failure, embarrassment and anxiety.

Solidarity may consist in the immediate, physical 
presence of other people; or it may be the wider soli-
darity of our common experiences as ordinary people, 
human beings. Reason’s narrative exhibits both types 
of solidarity. 

Throughout the journey there are companions and 
helpers. In a previous analysis of rare disease narratives 
[1], I pointed out how rarely the actors were named. But 
in Reason’s journey almost everyone she meets is iden-
tified by name. And in being named they are also hon-
oured. For nowhere in this narrative do we find strangers 
who distance themselves from the McArdle walkers, none 
who taunt or tease. 

“The group maintained contact with one another – for-
ever connected” (intro)

“our kind hearted support driver” – this phrase appears 
in the second paragraph of the whole journey (day 1)

“Heather… fed us, cleaned up after us and nurtured us” 
(day 8)

“Meri shows us a different way of being in the world; 
of living in the moment, and being one with the world 
around her. I feel truly blessed to have met such a wonder-
ful, creative, strong woman” (day 15)

“Dan, Andy and I were thoroughly enjoying the hospi-
tality of the Wakelin siblings”

“The day culminated with a lovely dinner – all thirteen 
of us, together celebrating” (day 26)

Part of solidarity is to do what other people do – to be 
normal: 

“We talked, we laughed, we ate – all pretty normal stuff” 
(day 1)

“…feeling normal is not familiar to us – so it felt great!” 
(day 27)

This solidarity of “feeling normal” and doing “pretty 
normal stuff” touches on our common experiences as or-
dinary people. Also normal, in travelogues from the British 
countryside, are accounts of getting lost, getting wet, and 
enjoying natural beauty. This conveys a sense of shared ex-
perience: enjoying the common feelings of trekking in the 
countryside – beauty, good weather, bad weather, getting 
lost and so on. So the narrative is full of the normal experi-
ences, good and not so good, of walking in the countryside. 
The narrative is not wholly determined by illness. 

Beauty is a prominent theme:

“The views… were breath-taking” (day 11)

“…the mountains and their magnificent proportions” 
(day 6)

“For now, I will enjoy the beauty that surrounds me…” 
(day 8)
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the emotional warmth that comes from companionship; 
references to his travelling companion by Fiennes focus 
almost entirely on whether Stroud will have the physical 
strength to complete the journey. Here is a typical passage: 

“The next day, after two hours of steep yard-by-yard prog-
ress, Mike was forced by another diarrhoea attack to stop… 
A few minutes later he told me he could not continue. He 
must rest. I was furious. We erected the tent and made tea. 
After Mike had rested for an hour or two I told him we must 
get going. He was angry and said I was boorish and grace-
less; in short a prick of the first order’’ (p 139)

Antarctica is a harsh environment where life hangs by 
a thread; so perhaps the lack of enjoyment is dictated by 
the life-threatening dangers of the trek. But note that for 
people with McArdle’s the same can be true of the north 
Wales hills: Reason’s book is dedicated to a young wom-
an, Jessica Binder, who died from McArdle’s disease at the 
age of 31, and Reason herself was hospitalized on day 5 of 
her trek. Like Fiennes in Antarctica, Reason must make her 
walk step by step. So her frequent references to beauty and 
enjoyment, solidarity and kindness, rather than struggle 
and hardship, are worthy of note. Reason has an illness, 
but she is not defined by, or not fully defined by it: she 
still enjoys the normal experiences of common humanity.

MacIntyre [8] has drawn attention to our status as “de-
pendent rational animals”, all in our own way vulnerable 
and all in our own way dependent on help and support 
from our fellow human beings. Reason’s narrative illus-
trates well this thesis.
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Solidarity comes from the presence of fellow sufferers, 
people who share our particular same pattern of ability 
and disability, engagement and limitation. The comfort 
may be emotional, or it may be practical – tips and hints 
on how to manage particular actions and situations. In 
one sense, the whole journey narrated by Reason is a 
sharing of advice on how to manage a long distance walk 
across hill country. The walking group also clearly devel-
oped emotional solidarity – “forever connected” as Rea-
son puts it. 

The wider solidarity of common humanity can be illus-
trated by comparing Reason’s narrative with two other ac-
counts of long distance walks. 

In the very same month as Reason was walking 338 kilo-
metres across Wales, Simon Armitage, a professional poet, 
walked the 429 kilometres of the Pennine Way, a long 
distance footpath in England. Like Reason, Armitage also 
told the story of his journey a day at a time [6]. He men-
tions no specific locomotor disability, though he doubted 
his physical fitness: ‘Physically, I’d assumed I wasn’t up 
to it’ (p 278). His text shows several points of solidari-
ty with Reason in describing the common experiences of 
hillwalkers in Britain. 

Armitage walked solo but an ever changing cast of com-
panions accompanied him on various sections of the 
walk. Like Reason, he names them and celebrates them: 
“…my sincere thanks to the following, for their kindness 
and encouragement, for their time and energy, but mostly 
for their company…” (p 282). Armitage also shares with 
Reason the familiar anxieties of a hillwalker about getting 
lost in bad weather: “Fear is what is stopping me. I don’t 
mind the wet and the cold, but I don’t want to get lost” 
(pp 268-9).

In the telling of a narrative, the author selects what to 
include and what to leave out. A contrast to Reason and 
Armitage is provided by Ranulph Fiennes. Fiennes is a 
professional explorer whose book Mind over Matter [7] de-
scribes an attempt to walk unsupported across Antarctica. 
His companion in the 65-day journey was Mike Stroud, a 
doctor. Fiennes is an interesting character whose strengths 
and weaknesses have been revealed in his many books. 
His narrative is full of dry wit but is devoid of enjoyment; 
it is all about the struggle to survive and to keep moving. 
There is no mention of beauty in the ice fields. Although 
Stroud has saved Fiennes’ life after a fall through the ice 
on a previous expedition (and in this journey Fiennes lat-
er does likewise for Stroud), there is little discussion of 
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Abstract
We report a recurrent case of Sly syndrome in a Tunisian family. The mother was a 32-year old, parity 
three, five gestations, from a first-degree consanguineous marriage. Her first pregnancy ended in a mis-
carriage; the second pregnancy ended with the birth of a healthy child. The other three pregnancies were 
interrupted through medical intervention due to hydrops fetalis.
The histological placental examination of the first two fetuses found cytoplasmic vacuolization affecting 
the trophoblast and Hofbauer cells (Hale coloration). The prenatal diagnosis by amniocentesis of the third 
pregnancy revealed a high level of glycosaminoglycans with a predominance of chondroitin sulfates in 
electrophoresis, confirming the diagnosis of Sly disease.
In conclusion, the histological examination of the placenta is essential for the biological and genetic ex-
amination, as a basis for the diagnosis of Sly disease and for a further genetic counseling.

Key words
Hofbauer cells, hydrops fetalis, mucopolysaccharidosis VII, placenta, Sly syndrome.

Introduction
Lysosomal storage diseases are a group of 50 inherited monogenic diseases that are 

characterized by malfunctioning lysosomes and an accumulation of unprocessed bio-
polymers in various tissues and organs. The clinical symptoms progressively develop 
with a coarsening of facial features, bone, skin, and eye changes, organomegaly and a 
severe retardation in the neuropsychological development. Lysosomal storage diseases 
belong to the group of rare diseases. As separate diseases, they are extremely rare, but 
the incidence of the group as a whole is 1 in 5000-7000. The most common classifica-
tion of lysosomal storage diseases is according to the type of metabolite accumulating 
in lysosomes mucopolysaccharidoses, glycoproteinoses, sphingolipidoses and glycog-
enoses [1].

Mucopolysaccharidoses are a large heterogenous group caused by a deficit of any of 
the eleven enzymes involved in the metabolism of these biopolymers [2, 3]. They are 
characterized by an intracellular accumulation and increased excretion of mucopoly-
saccharides (glycosaminoglycans, GAGs) [2, 3]. Mucopolysaccharidosis type VII (MPS 
VII), or Sly syndrome, is a rare lysosomal storage disorder first described by Sly et al. 
in 1973 [4]. MPS VII occurs in less than 1 out of 250,000 births. It is an autosomal 
recessive disease caused by a deficiency of the enzyme β-glucuronidase, leading to a 
lysosomal accumulation of heparan, dermatan and chondroitin sulphate [5, 6]. The 
gene for β-glucuronidase is mapped to be at 7q 21.2-22.

According to the clinical symptoms, MPS can be divided into four phenotypes: MPS 
which predominantly affects the skeleton and soft tissues; MPS which only affects the 
skeleton and soft tissues; MPS which affects the skeleton; MPS which predominantly 
affects the central nervous system [8]. The diagnosis of lysosomal storage diseases and, 
in particular, of MPS VII is based on the histopathologic discovery of an accumulation 
of metabolites and a confirmation of an enzyme deficiency by electrophoresis. 

The clinical diagnosis is always difficult due to the polymorphism of clinical symp-
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fetalis. The karyotypes of these three fetuses were normal. 
A fetal examination was performed in all three cases. 

The three fetuses all had facial dismorphism – perice-
phalical edema in the first two fetuses and a thickened 
nuchal fold in the third fetus, hypertelorism and promi-
nent infra-orbital folds, long philtrum, low-set and mal-
formed ears (Figure 1A). All three fetuses had very short 
necks (Figure 1A).

In the three fetuses there were symptoms of multiple 
dysostosis, which in the first two fetuses was represented 
by a rhizomelic dwarfism (Figure 1A). The radiography 
of the third fetus shows multiple symptoms of dysostosis 
– shortened and thick proximal and distal ends of long 
bones, pes equinovarus and abnormalities of the vertebral 
bodies and arches. The epiphyses had a rugged contour 
(Figure 1D).

The three fetuses had hydrops, hepatosplenomegaly and 
bilateral pulmonary hypoplasia (Figure 1B). The brain ex-
amination found no neuropathological signs. The histo-
logical examination showed no abnormalities of the vis-
ceral organs in all autopsies. The macroscopic study found 
an edema of the placenta (Figure 1C). The microscopic 

toms [7]. The genetic heterogeneity of lysosomal storage 
diseases limits the diagnostic and prognostic capabilities 
of a genomic analysis. The first ultrasound symptoms are 
always anasarca and a thickened nuchal fold in the first 
trimester, progressive ascites in the second trimester, and 
a pericephalical edema or a generalized edema of the 
body, often accompanied by ventriculomegaly. Facial dis-
morphia with an indentation of the middle level of the 
face was observed. There were also multiple hypertrophic 
epiphysal disostoses, fetal immobilization, vacuolated 
lymphocytes and anemia or thrombocytopenia.

Case presentation
We report a recurrent case of Sly syndrome in a Tunisian 

family and the treatment of this condition.
A 32-year old woman, parity three, five gestations, 0+ 

blood group from a first-degree consanguineous union. 
Her first pregnancy ended in a miscarriage; the second 
pregnancy ended with the birth of a healthy child (now 
a 6-year old daughter). The other three pregnancies were 
interrupted through medical intervention due to hydrops 

Figure 1. Macroscopic examination of the three fetuses and their placentas (left panel, A-C); radiography of the third fetus (right panel, D).
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The prenatal diagnosis by amniocentesis has been 
done for the third pregnancy. It revealed a high level of 
glycosaminoglycans with a predominance of chondroi-
tin sulfates during the electrophoresis, confirming the 
diagnosis of Sly syndrome.

Conclusion
The association of hydrops fetalis, hepatosplenomegaly 

and multiple dysostosis with consanguinity is suggestive 
of a metabolic disease. The histological examination of 
the placenta is essential to diagnose Sly syndrome. The bi-
ological and genetic examinations confirm the diagnosis 
and may be used as a basis for counseling.
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examination of the placenta of the fetuses found evidence 
of accumulation-vacuolization of the Hofbauer cells.

The placenta of the second fetus had reproduced the 
same lesions and the Hale coloration showed cytoplas-
mic vacuolization affecting the trophoblast and Hofbauer 
cells-suggesting Sly syndrome (Figure 2).

Figure 2. The histological examinations of the placentas.


