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Abstract

Despite the long history of DBS, it’s under lying objectives are still not clear. What can really be expected from this
technique? What are its benefits for the patients? This study explores the way in which a medical technique is
implemented in interaction with the local environment. Based on several months of fieldwork, the analysis shows how
organizations shape the translation of medical techniques, influencing the way physicians use technologies but also
influencing desirability and acceptability for patients. Four local organizational dynamics which affect the use of a
medical technology have been identified: the sense-making of the medical technology, the involvement in the new
technology, the allocation of this resource to patients and the setting of parameters. The results highlight that those
organizational settings can have real effects on the patient’s experience. This result is significant for the design of public

health policies.
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Parkinson

Introduction socio technical influences on whether and how
technologies enter into use [1,2].
Deep brain stimulation (DBS) is a surgery procedure

that sends electrical impulses, through implanted This also resonates with a classical premise in STS: the

electrodes, to specific parts of the brain (brain nucleus)
for the treatment of movement and affective disorders,
such as Parkinson’s disease. Despite the long history of
DBS, it's under lying objectives are still not clear. What
can really be expected from this technique? What are its
benefits for the patients?

A significant contribution of sociology to our
understanding of medical technology is to reveal that use
of medical technology is fundamentally a social process. A
particularly promising direction has been to examine the
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idea that the different meanings, promissory visions and
utility values are assigned to technologies according to
the context of use. Social issues affect the institution and
use of technologies and, in turn, technology modifies
certain social aspects [3-5] showing that institution and
implementation depend on the production and
challenging of evidence in complex interactions between
technology and local constraints [6-8]. The contextual
dynamics of technology must be taking account to explore
actors’ interactions with technology [9].
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Despite these insights there is a lack of understanding
of the relationship between organization and medical
device. No work has yet considered the way in which the
use of a medical technology is constructed in interaction
with the environment in which it is integrated [10]. Until
recently, medical technologies have received less
attention than pharmaceuticals [1] and have been less
taken into account at the local level. Through the case of
deep brain stimulation (DBS) for Parkision patients, this
study underlines the importance of an organizational
analysis for understanding the limits of public health
policies because of local arrangements.

Our study was designed to fill this gap and aimed to

identify of how local organizational factors influence the
use of medical technology. Bases on several months of
field work; the analysis shows how organizations shape
the use of medical technology, influencing the way
physicians use technologies but also influencing
desirability and acceptability for patients. At least they
affect the experiences of the patients receiving the DBS,
and that of their loved ones. Data, taken from interviews
and case studies, suggest that staff members, because of
the differing organizational context of work, may arrive at
opposing situations of use and experience.
The first part of this article will present the case
description of this study. In the second part, the four local
organizational dynamics affecting use of medical
technology will be presented. At the end, the
consequences of use of medical technology on the
patient’s experience will be analyzed.

Case description

Parkinson's disease is the second cause of motor
disability in adults, after strokes. The disease affects 2%
of adults over 60 years, but is also found in young adults.
It affects family life, but also professional and social. The
period during which the drugs are completely effective
only extends about 5 to 10 years [11,12].

DBS is now a standard treatment for Parkinson's
disease. If healing is not possible, neurostimulation
improves motor disorders associated with Parkinson's
disease (akinésies, dyskinesias) and its drug treatment
[13,14]. Rating scales of neurostimulation therapy
emphasize mainly motor and cognitive skills of
Parkinson’s patients. But side effects may also be harmful,
such as psychiatric troubles. The patient, as if "over-
stimulated" sometimes oscillates between a phase of
excitement and uninhibited conduct which can range
from an addiction for gambling to sexual obsession, to
suicide in some cases [15]. In addition to these problems,
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other psychiatric disorders have been reported [16]
manifested by changes in mood or irritability or the
apathy [17].

France attempted to regulate the wuse of
neurostimulation through a consensus conference by a
list of criteria: be age over 70 years, duration of disease
progression over 5 years, illness severity based on a
motor score, a good general state of health to support the
operation and no psychiatric disorder. Finally, only 10%
of Parkinson’s patients may benefit from DBS.

Patient candidates must pass a series of tests. Then
patients are operated on to implant two electrodes into
the sub thalamic nucleus whose size is comparable to a
grain of rice. A week after surgery, the patient is operated
again to fit a pacemaker (battery) under the clavicle.
Then, initial setting can begin. The neurologist put a small
box connected with a wire on the patient’s clavicle. After
changing the electric intensity, the doctor asks his or her
patient to walk down the corridor to test the effects.

Materials and Methods

The field work included two neurology units practicing
DBS. Unit A is located in the Paris area and unit B in a less
urban area, 100 km away. The observation period (6
months for unit A and 4 months for unit B) was used for a
better understanding of the main concerns and attentions
of neurologists, patient complaints, and how they were
received and treated by their doctor. The main steps of
DBS have been observed: consultation, selection,
operation, setting.

Observations have been complemented by ten
interviews with physicians (mainly neurologists) in each
unit to understand their relationship with DBS. Interviews
were also conducted with the first 10 patients presenting
at each site for a consultation, to understand their
experiences with DBS.

Results

Organizational settings affect the appropriation
of technological innovation

Sense Making : The medical and scientific issues are then
elaborated with the sense-making which is defined by
each medical organization [18]. People engage with new
medical technology in search of answers to the question
“what for? What can we expect?”People organize to make
sense of equivocal inputs and enact this sense back into
the world, making that world more orderly [19,20].
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Sense-making is enacted according to each organizational
context. In Unit A physicians believe DBS allow patients to
“be reborn”: "Suddenly, you go from death, disability,
chronic illness to a person who is very euphoric because
they want to eat out, to travel, to resume being anything
you want"(neurologist, unit A).

The representation of the future quality of life after
treatment is seen as almost equivalent to the life before
the disease even if it still recognizes "that the cure is not
possible."

Physicians in unit B on the other hand mainly perceive
DBS through neurostimulation equivalence with drug
treatments (when they are most effective). The
neurologists’ expectations regarding the technique are
relatively low. DBS is considered as a possible treatment,
among others, in advanced

Parkinson's Disease: “The problem with
neurostimulation is that there are new side effects. The
confusion syndrome, for example. The patients sometimes
lose their spatio-temporal references; they speak
incoherently when it was going well before [the
treatment]. That is very difficult for us, for the whole team
and for the family. It's something that one experiences as
very hard. That remains a big failure for us and for the
patient and a trial for the family.” (Neurologist)

For unit B, the advantage of this technology lies in the
elimination of side effects from drug treatments. It is
essential to preserve quality of life of patients despite
motor improvement:

The organization is both a fixed structure and emerging
patterns [21]. Organizing consists of reducing differences
among actors through institutionalized cognitive
representations [19]. The results of this study highlights
that the sense-making varies according to organizational
contexts [18] and more specifically based on the
involvement in the medical technology.

Involvement in the Medical Technology

Unite A was one of the first services in France to try the
DBS, just after its discovery. Unit A is a small team
dedicated to research (drug testing and experimental
techniques) team. This team involved very early in the
implementation of this medical technology. Despite a high
turnover related to young researchers often from all over
Europe, the team members are welded by a common
ambition to be known on the international scientific stage
in neurology. DBS is a very promising research topic for
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this unit because it can be tested with other diseases
(such as anorexia or depression). In addition, new
treatment provides information on the Parkinson's
disease and more broadly on the brain [22]. It appears
that a medical team has higher expectation in DBS when
their stakes in the development of this medical
technology are high.

Taking place within a regional university hospital, unit
B completed its first neurostimulation in 1997. This is a
“classical” neurology unit specialized in Parkinson's
disease. DBS contributed to the attractiveness of the
neurology unit, but it has never been used to be
recognized on the international scientific scene. In this
Unit, there are fewer expectations for DBS.

It has already been highlighted that organization
context is associated with the adoption and
implementation of the innovation to its diffusion at the
population level [23]. In this case, the higher the stakes,
the more the medical team uses in the medical
technology, and participates in its improvement,
development and translation to the patients.

Resource Allocation

DBS modifies the configuration of medical work and
creates a realignment of medical activities [24]. This new
technology can be considered as a scare resource [9]
because it can only benefit a few patients for medical and
economic reasons. Thus, this new technology has
expanded the content and meaning of Parkinson's disease
diagnosis by adding a medical judgment: who should
benefit from this treatment?

In unit A, the patient complies with a strictly medical
definition of the situation. Patient motivation is not
evaluated. The medical team checks that clinical test
results match with criteria required for such operation.
However, exceptions are sometimes possible, according
to the team’s expression of "compassionate indication.”
The patient may beat too late a stage of the disease to
responds strictly to all the inclusion criteria. But unit A is
so convinced of the benefits of this technique that it
sometimes ignores certain restrictive criteria to give a
chance to its patients, especially for young patients in
severe pain. At the same time, these exception sallow’s to
explore others development of the DBS beyond the
medical guidelines.

In unit B, in addition to the medical criteria guidelines,

the patient's motivation is crucial. It is checked
systematically and repeatedly that the patient is
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motivated to use DBS, even if he or she meets the clinical
criteria for inclusion. Since DBS is considered as one
treatment among many, involving major surgery and
possible side effects, it is verified that the patient is ready
to overcome this ordeal. Ensuring the patient’'s motivation
is also a way to be sure of patient compliance throughout
the pre and post-operative routine which can be very long
and challenging:

"For example, if a patient says “it annoys me to take 3
weeks of sick leave,” we don’t operate. It means that the
patient is not ready to accept such a change
"(neurosurgeon, Unit B).

In Unit B patients must comply with the inclusion
criteria and might be refused due to a lack of motivation.

Finally, the criteria for selecting candidates are the
result of involvement in the construction of the medical
technology and the sense-making shared by each medical
unit. The selection process has a different functionality
according to unit-specific issues.

Setting Parameters

The "right" setting for the DBS parameters has a
subjective dimension that may vary locally. Following the
operation, neurologists are willing to receive their patient
many times, even in outside consultation, to reach an
optimum adjustment. However, this availability, this
"perpetual search of better" is essentially limited in terms
of motor abilities in Unit A. The issue is that the patient
can move as closely as possible to before the illness. Other
types of complaints, such as personality disorders, are
rejected by the medical team.

The Unit B medical team has a more holistic view of
their patients, including the social consequences of the
operation. Some hospitalizations are admitted because of
relationship issues or social isolation. They take
responsibility for the consequences of the operation,
including on the social side of patient’s life.

The determination of a “good” setting results from
social contingencies. The focus may be on an optimal
result in terms of motor skills or social support and
relationships of the patient in this new phase of the
disease. The subjective definition of what is “acceptable”
for the patient varies according to the locally defined
sense-making.
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The Experience of Patients

After having shown the way in which organizational
context can affect the usage of a medical innovation, we
will now consider the consequences of this for the
patients considering that conceptions of patients and
their roles may vary according to local contexts [25].

Team unit A ensures that patients respond well to the
rapeutic indications. There is no time dedicated to the
explanation of the treatment and its potential risks.
Information is transmitted through usual and regular
consultations. Patients treated by unit A complain about
not having been sufficiently informed of the limits of
neurostimulation and regret the lack of supervision:

"After surgery, it is serious, you are lost in the
wilderness. If I was told that my husband might have
personality disorders, I might have helped him better,
because then I could not understand anything." (Wife of a
stimulated patient).

The incomplete information given in advance did not
allow patients to anticipate the consequences of the
operation. Patients and their families can’t adjust their
expectations to the DBS devices and its limits. However,
patients feel great gratitude to the neurologists, probably
due to the close relationship established with them.

In the unit B, at the end of the selection week, a
consultation is specially contracted to officially inform
patients about the decision to submit the risks and
consequences of operation, and to ensure the consent and
motivation of the patients. After the operation, the
doctors again impress on their patients the limits of
treatment in order to identify their needs and encourage
them to accept their new capacities. Patients feel well
informed about the risks of the operation, which helps to
cope with the new situation: "I wanted to be like before.
But [ was warned that it would not be perfect, but I'd
better. So [ was warned ".

Patients are very satisfied with the support they
received. They are not surprised when the results are not
up to what they expected. They also feel that the medical
team is available to answer even non-medical problems
and find solutions.

In summary, DBS creates a specific form of biographical
rupture [26-28]. A time of adaptation to these hybrid

Copyright© Elsa G.



bodies [3] is necessary. In particular, the patients should
learn to use their new capacities and accept the limits of
the treatment [28].

Autonomy should be seen through the prism of local
configurations. The hybrid bodies are the object of
negotiations with physicians and at the end, it is the
notion of autonomy itself which is questioned [29].If the
patients show a greater autonomy in their bodies and
their movements, the ties with the hospital are marked by
a stronger dependence after the DBS. In this regard it is
interesting to note that the dependent relationship is
characterized differently in different hospitals. In unit A,
dependence takes root from the availability of the doctors
to respond to the needs of their patients in terms of their
mobility. In unit B it is established in the presumed choice
of the team to support their patients even in the social
and familial realms. The autonomy of the patients as a
subject can also vary according to the contexts of the
action, according to the degree of information transmitted
to the patient in order to get their consent for the
operation.

The way, in which the patients are informed and
prepared for the operation, listened to and accompanied
during the follow-up, relates closely to the medical
practices which are constructed and elaborated locally.

Discussion

If STS often refers to the importance of the local order,
they have yet not clarified the factors by which practices
vary locally. Our study contributes to identifying the key
relationships between organizational structure and the
use of a medical technology. Four organizational aspects
could explain the dynamic of local constructions of
technical innovation and their effects on the patient
experience. 1/ The sense making about this medical
device is particularly affected by the stake in it shared by
local contexts, according to the value of such a new
treatment. The sense making process generalized and
institutionalized specific meanings and rules of DBS [21],
p. 570). 2/ The more researchers are involved in the
development and implementation of technical devices, the
more they are interested in their technical education and
the less on their social consequences [30]. 3/ The criteria
for attribution of this medical technology and the 4/
parameters of the DBS are constructed according to the
expectations and the sense making which are constructed
locally.

Consequently, the way in which patients are informed
and prepared for the operation, listened to and
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accompanied during the follow-up, depends closely on the
sense making and more broadly the dynamic of medical
practices which are constructed and elaborated locally.

Local arrangements show a consistency not only
driven by professional concerns [31] or by strategic
behavior to maintain a degree of independence [32] but
constructed in line with local agreements. Each local
organization is a self-sustaining system with in which it is
essential to justify the use of a technology, allocate access
rights for the patients, and legitimize new professional
practices and types of interactions with patients. Taking
into account these different organizational characteristics
allows us to make explicit the variability of medical
practices and the gaps that can exist between the
recommendations of the authorities and medical practice.
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