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Abstract

The current widespread use of medical images and imaging procedures in clinical practice and patient diagnosis has brought
about an increase in the demand for sharing medical imaging studies among health professionalsin an easy and effective manner.
This article reveal s the existence of a polarization between the local and global demands for radiology practice. While there are
no major barriersfor sharing such studies, when accessis made from a (local) picture archive and communication system (PACS)
within the domain of ahealthcare organization, there are anumber of impedimentsfor sharing studies among health professionals
on aglobal scale. Sacial radiology as an information infrastructure involves the notion of ashared infrastructure as a public good,
affording a social space where people, organizations and technical components may spontaneously form associationsin order to
share clinical information linked to patient care and radiology practice. This article shows however, that such polarization
establishes a tension between local and global demands, which hinders the emergence of social radiology as an information
infrastructure. Based on an analysis of the social space for radiology practice, the present article has observed that this tension
persists due to the inertia of alocally installed base in radiology departments, for which common teleradiology models are not
truly capable of reorganizing as a global social space for radiology practice. Reconciling the local with the global signifies
integrating PACS and teleradiology into an evolving, secure, heterogeneous, shared, open information infrastructure where the
conceptual boundaries between (local) PACS and (global) teleradiol ogy are transparent, signaling the emergence of social radiology
as an information infrastructure.

(IMIR Med Inform 2014;2(2):e27) doi: 10.2196/medinform.3648
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: inorder to build and maintain aset of solutionsdistributed alon
Introduction thesocial or technical and local or global axes of theinformatiog
Contemplating socia radiology in terms of an information INfrastructure space [2]. When sol utions polarize, emphasizing
infrastructure [ 1-7] goes beyond discussion on technologiesfor  the local (technical) aspect rather than the global (social), or
archiving and transmitting medical images or tools for medical ~ ViCe-versa, the information mfrastructurg does not emerge. In
imaging. It involves the notion of a shared infrastructure asa & reécent work [3], the term “knowledge infrastructure” is used
public good [2], capable of supporting the formation of aSNew terminology for “information infrastructure”.

associations between people, organizations and technical  Thjs article reveals the existence of a polarization between the
components in order to support patient care and radiology |ocal and global demands for radiology practice, thus

practicein anetworked world. The emergence and sustainability  jeopardizing the emergence of social radiology asan information
of an information infrastructure require a permanent endeavor
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infrastructure. The article begins by demonstrating that such
polarization establishes a tension between local and global
radiology practices and that this tension denotes the lack of an
information infrastructure. The following explores the concept
of aninformation infrastructure for radiology practice asasocial
space that is interactive, evolving, and open. Next, it analyses
how the struggle with the inertia of the installed base impedes
the emergence of social radiology as an information
infrastructure. Additionally, it aso argues that current
teleradiology models do not configure as an information
infrastructure for socia radiology. The article concludes by
discussing the manner in which reconciliation between local
and global isaway towards social radiology as an information
infrastructure.

The Tension Between Local and Global
Radiology Practices

Sharing medical imaging studies among health professionals
in an easy and effective manner has long been an on-going
pursuit in radiology [8]. This is even more evident nowadays,
with the widespread use of medica images and imaging
procedures in clinical practice and patient diagnosis. The
demand for noninvasive diagnostic imaging tests continues to
increase, where the growing trend among non-radiologist
physicians is twice as fast as among radiologists [9]. As such,
the timely access to medical imaging studies by radiologists
and non-radiologists is imperative.

In general, radiologists have no major issues with reading
images and creating primary diagnostic reports. Similarly, other
health professional s have no concerns about reading such images
and reports when access is within the domain of a health care
organization. Image related data and working functions are
accessed in a workflow supported by the picture archive and
communication systems (PACS) and radiology information
systems (RIS) of aradiology department [10,11]. When access
is required from a remote location, health care organizations
typically adopt a suitable teleradiology solution. For instance,
they adopt virtua private networks (VVPN) and cloud computing
technologies to enable physicians to access PACS/RIS from a
different location or to integrate geographically separated
buildings within a health care organization [12-14]. Another
solution commonly used is outsourcing image interpretation
services. In this case, regional, national or international
teleradiology companies only interpret or broker image
interpretation for non-radiologists [15].

The big issues occur when health professionals need to access
medical image studies outside the domain of a health care
organization. Specificaly, it isnot easy for a physician to share
an image study effectively for asecond opinion with acolleague
situated in adifferent location. By contrast, when al the actors
are in the same (local) domain, it is easier to share the study
through the radiology workflow of PACS/RIS. It is aso easy
to distribute finished reports to the referring physicians once
they are in the same domain. In spite of advances in federated
teleradiology solutions for integrating image sharing among
health care organizations [16], they are complex to implement
and such aliancesinvolve business models. Ultimately, it would
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be of little interest for competing teleradiology companies to
share medical imaging studies and other collaborative resources
among themselves. On the other hand, the care of the patient
should be of paramount interest for sharing medical imaging
studies, so as to have an expert second opinion on a complex
case. In such a situation, the consultant physician generally
chooses the expert radiologist in a rather arbitrary manner,
regardless of any kind of business alliances that may exist
among health care organizations. Selection of the expert
radiologist, as an illustration, may be based on the consultant
physician’s professional relationships, or on the recommendation
of colleagues, or through reputation within a subspecialty.
Essentially, there are many factors that affect the sharing of
imaging studies for patient care, which require the flexibility
and dynamism of teleradiology infrastructure to support the
spontaneous formation of temporary or permanent practice
alliances of health professionals and organizations. However,
global healthinitiatives often adopt highly centralized or rigidly
hierarchical approaches for scaling up health services, which
are not fitting for the dynamic, unpredictable mannersin which
health services may expand and become sustainable [17]. In
particular, teleradiology infrastructures of headth care
organizations tend to be tailored to satisfy local requirements.
For instance, providing image interpretation or second opinion
advice services to previously defined remote locations as part
of alocally managed teleradiology service or, on the other hand,
acting asauser of services provided by a specific teleradiology
company. Thisleadsto an emphasis on detailed initial planning
and inflexible designs, which do not address the adaptive
properties of dynamic pathways for expanding health services

[17].

Despite the weaknesses of using email, in teleradiology it has
become the most popular way to overcomethislack of flexibility
and dynamism [18]. In its simplest form, the physician just
collects the images of interest into some well-known format
(eg, JPEG), packs and emailsthem to aremote expert, who will
then review the images and reply with a report. In a more
advanced manner, the registered DICOM MIME type [19]
allows the transfer of imaging studies in DICOM standard
format [20] using basic email transport mechanisms with
additional encryption in accordance with OpenPGP [21].
Weisser et a [22] present the successful experience of
integrating more than 60 health care organizationsin Germany
by transmitting DICOM imaging studies viaemail in a variety
of teleradiology applications. Email has also been successfully
used to send reports to women undergoing mammaography
screening in the United States [23]. Hence, what does the use
of email in radiology suggest? It suggests email isasimple way
to connect people and exchange medical imaging studies beyond
the limited boundaries of local PACS networks. With email, it
iseasy tolocate and connect peoplein order to exchangeimages
or reports and collaborate asynchronously thanks to the
simplicity, availability, connectivity, large number of usersand
low cost of email. Pianykh [18] claimsthat email radiology was
“the first honest attempt to implement true teleradiology”;
however, he also recognizesthe drawbacks such as, poor image
quality, the loss of metadata when images are converted from
DICOM to common image formats (eg, JPEG), difficultiesin
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dealing with largefiles, and alack of any PACS/RISintegration
and consolidated workflow.

It is manifest that there is a polarization between the local and
global practice needs (Figure 1). In general, the local needs of
the radiology practice are well afforded by the radiology
workflow of the PACS/RIS in a health care organization,
whereasthereisagreat impediment to support the global needs.
This impediment is motivated by a radical difference between
thelocal and global needs of the radiology practice. Health care
organizations are often concerned with their own business
objectives and restrictions, which influence the working practice
of thelocal radiology community aswell asthelocal PACS/RIS
infrastructure. On the other hand, individuas, radiologists,
patients and the many other stakeholders in the heath care
system are often members of multiple communitiesthat pervade
the boundaries of a single organization, interacting with one
another through aweb of complicated relationships influenced
by communities of practice, neighborhoods and socia networks
[17]. Moreover, each practice community uses technologies
differently, thus presenting different demands on their flexible
standard requirements [7].

Motta

Such polarization establishes a tension between the local and
global demands (ie, the demandsthat encompass the boundaries
of asingle organization) that denotes a lack of an information
infrastructure for the radiology practice and this very
infrastructure will occur only when thistensionisresolved [2,7]
by reconciling the local with the global. However, the emergence
of such an information infrastructure is a long-term venture,
which reguires that it is considered not as something entirely
transparent and ready to run or operate as something else, but
asasocia space of interrelations between peopl e, organi zations
and technical components[2]. Infact, information infrastructures
emerge not by emphasizing changes in the infrastructural
components but from changes in the infrastructural relations,
sinceinformation infrastructures are fundamentally arelational
concept [2,7]. In this sense, to be social does not signify being
a thing among other things, but a kind of association between
things that are not themselves social, a movement that may fail
to trace any new association and may fail to redesign any
well-formed assemblage [24].

Figure 1. Polarization due to tensions between local and global demands for radiology practice.

Tensions

Radiology practice

Information Infrastructure for Radiology
Practice as a Social Space

Overview

The information infrastructure for the practice of radiology
means a social space of static and dynamic interactions where
people, organizations and technical components are associated
with activities and structures, forming a sociotechnical system.
Thissocia space may beaphysical place, such asaradiologist’s
report room or avirtual space such asthe radiology department,
and it simultaneously offers material and immaterial support
for social relations [25]. The material support for the practice
of radiology, among others, includes physical rooms, furniture,
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medical imaging equipment, information technology (IT)
devices, and networks. The immaterial support comprises
business and clinical processes (activities) of the radiology
department, organizational structure, roles and functions, IT
and communication software (eg, PACS, RIS), among others.
Itisinthissocia spacethat people gather and interact with each
other, with material and immaterial support. In addition, the
social space for radiology practice is evolving and open.

The Social Spacefor Radiology Practiceis|Interactive

The interactions that occur in the socia space for radiology
practice can vary from rather static to highly dynamic. For
instance, the relationship between a radiologist and an image
modality tends to be rather static. Specificaly, an expert
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radiologist in nuclear medicine (NM) tends to have a static
relationship with the NM division of the radiology department
in the sense that they belong to thisdivision in the organizational
structure for an indefinite time. In fact, such experts tend to
work with the same set of imaging equipment located in specific
rooms of the NM division, use a familiar set of imaging
manipulation tools and other information and communication
technology (ICT) tools, carry out routine sets of clinical and
administrative activities, and finally, usually cooperate daily
with awell-known staff. In short, ahealth professional working
intheir practicein asocial space establishes static relationships
with material and immaterial support. In general, such
relationships have a high inertia, change slowly over time, and
aretied to alocal context.

Other interactions are much more dynamic, such as the
relationship between patients and the radiology department.
Some patients go to the radiology department only once, while
others make severa visits during a short period of time,
according to the condition of their health. Some visits are
motivated by emergencies or the need for urgent examinations,
while others are motivated by chronic diseases. One single
patient may undergo tests with different imaging modalities,
where images are acquired with the support of different kinds
of equipment, clinical and administrative processes and various
personnel, with the results being evaluated by different
radiol ogists. Complex cases may require special carefor patient
preparation before the test, application of elaborate
post-processing techniques on the acquired images, or the
formation of medical boards to discuss findings. Certain
demands, especially in emergencies or urgent examinations,
may be highly dynamic and unpredictable. In sum, a patient in
the social space of aradiology department establishes dynamic
relationshipswith the physical environment, imaging modalities,
software tools, clinica and administrative processes and
personnel, among others. In general, the occurrence of such
relationshipsis ephemeral and dependent on the patient’s health
and financial condition, but the outcomes may have a significant
repercussion on the patient’slife.

The Social Space for Radiology Practiceis Evolving

With the aim of considering the social space as something that
isevolving, itisessential to highlight the relational role played
by theinteractions between peopl e, organi zations, and technical
components. This shifts the emphasis away from things and
people as simply being causal factors during the performance
of such practices [7], since interactions generate a chain of
actions and reactions along complex pathways that influence
the evolution of the socia space in a variety of manners. For
instance, the radiology department (a virtual place) interacts
with the physical building of the hospital intowhichitislocated.
In this case, the physical building is continually adapting to
satisfy the requirements of the radiology department while on
the other hand, the physical restrictions of the building
continuously affect the work practices in an iterative and
interwoven mode. Similarly, the technical components are
affected by the requirements of the radiology department, as
well as by interactions with people and things, such as other
technical components. However, this process is not only
one-way, and people also place their interestsin the technology
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[26]. Asanillustration, it is possible for technology to change
common activities within the radiol ogical workflow in order to
adapt to its interests, where radiologists, for example, have to
learn anew method of entering diagnoses and other information
onto a structured reporting system that has replaced the
traditional use of free text editors. Conversely, technical
components are modified and adapted to accommodate the
demands of people and things, such as complying with a
technical standard (eg, DICOM, Hedlth Level Seven [27]) or
changing the procedures for patient appointments, allowing
them to also be booked via a mobile phone app. In short, the
conventions of practice both shape and are shaped by
information infrastructure [7]. Indeed, from the interplay of
people, organizations and technical components in the social
space there emerges a concurrent design and redesign of
technology, individuals and work practices [26], forming an
ever-evolving sociotechnical system.

The Social Space for Radiology Practiceis Open

It isimportant to note that such interactions occur not only inside
thelocal social space of aradiology department, but also within
the externa environment, since socia spaces are inherently
open, stretching outside their own location. This signifies that
in spite of there being a boundary, a local socia space is
permeable to its external environment for the exchange of
matter, energy and information. While on the one hand, such
an exchange is essential for the socia space of a radiology
department to keep itsinternal organization and evolve, on the
other, it also allows it to influence the (external) environment.
However, being open does not denote being completely free
because members of a social space have to adhere to rules,
business and clinical processes, policies and principles, some
self-determined and others determined from outside. For
instance, not everyone is free to enter a radiology department
towork asaradiologist. From an external perspective, thereare
legal requirements that the radiology department must observe
regarding professional credentialsin order to allow an applicant
to work as aradiologist. However thisis not enough. Based on
itspoliciesand principles, theradiology department itself should
also have a particular interest in hiring a new radiologist, such
asthe need to expand the workforce to meet growing demands.
Once hired, the radiol ogist becomes amember of asocial space
of work practice, in which membership signifieshavingto learn
the rules [7], business and clinical processes, policies, and
principles of the radiology department. Nonetheless, the
radiologist, with their professional and personal history also
has the potential to interfere and change the above mentioned
items. Similarly, this also occurs with anyone who interacts
with or within the social space of the radiology department,
including other professionals and patients.

Openness can be helpful to deal with situations of emergency,
particularly when they require alarge effort in reading images
that cannot be supported by alocal radiology department al one.
Inthis case, an open social spacefor radiology practice enables
the temporary mobilization of a taskforce for reading images,
with radiologists from the external environment being invited
tojoinit. The transmission of DICOM image studies by email,
like the experience related by Weisser et al [22], is an example
of an open infrastructure for radiology practice that can helpin
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such mobilization. In principle, any radiologist having an email
account and atrustful digital certificate can join the effort, being
able to receive studies to read and to send reports in a secure
mode.

Other kinds of interactions with the external environment are
more subtle, thanks to the openness of social spaces. Consider
the case of clinical research carried out by a radiology
department. Thefindings of such research need not be used only
to improve the work practice locally, but also externally, since
they are published through scientific conferences and journals
and arekept in digital libraries alongside the findings of clinical
research performed elsewhere, compounding a body of
knowledge. Thus, local findings are potentially ableto influence
the work practices of other (local) radiology departments.
However, it isworth noting that scientific societies, conferences,
and journals mediate this flow of information between (local)
radiology departments. In fact, they are also social spaces for
radiol ogy practice because people, organizations, and technical
componentsinteract when dealing with this body of knowledge.
It isthere that primary (eg, original papers) and secondary (eg,
books, reviews, clinical guidelines, technical standards) research
findings are discussed, peer-reviewed, and shared. As a socia
space, it isthere that cooperation and competition takes place,
recommendations are made, reputations are built, conflicts
emerge, and consensus is reached. Furthermore, the body of
knowledge collectively produced has an influence over thelocal
work practices of radiology departments, where, in general,
clinical research is conducted. This is feasible because the
boundaries of social spaces are permeable to their external
environment. Hence, at the same time, the environment is both
intimate and foreign (it is part of a social space, yet it remains
exterior to it), so that the intelligibility of a social space is
encountered not only in the social space itself, but also in its
relationship with the environment which is not simply of
dependence: it is congtitutive of it [28].

Essentially, the aforementioned social spaces, including their
relationships with the environment, comprise an information
infrastructure for radiology practice. In the past, the main form
with which to share scientific information was through the
means of physical delivery. Another way to share information
wasto attend scientific conferencesor visit aradiology service.
It may be stated that the sharing of scientific research
information through the radiological social space was quite
successful in the past. Nowadays, with advances in ICT, such
sharing has largely improved, not only by the ease of access
provided by digital networks and libraries, but also by the
support provided by ICT in conducting scientific research itself.
However, information published from clinical research has an
important property: it is aggregated information. Usually,
selected clinical and demographic data are collected from
patients as part of clinical research protocol performed in a
radiology department or within a group of radiology
departments. Such informationisusually processed by statistical
methods, summarized and analyzed locally by those responsible
for the research before the findings being published.
Consequently, scientific papers present clinical information in
a highly condensed and abstract manner. On one hand, this
facilitates the spread of information throughout the radiological
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social space but on the other, it hinders access to private
information from the patients who took part in the research.
The outcome is that, taking into account the flow of scientific
information in the radiological socia space, there is no
significant tension between local and global. Thetension occurs
when the clinical and demographic information that needs to
be shared belongs to one identifiable individual.

Social Radiology Information
Infrastructure Wrestles With the Inertia of
an Installed Base

According to Star and Ruhleder [7], an information
infrastructure is built on an installed base and wrestles with the
inertia of this base, inheriting both its strengths and
shortcomings. In the case of scientific information flowing into
theradiological social space, ICTs, particularly the Internet and
the Web, were introduced within an installed base that was
mostly transposed to a virtual world, such as e-mails,
e-documents, digital libraries, e-subscriptions, e-publishers,
ereaders, and information systems to support scientific
workflow. In short, the ease with which scientific information
was commonly exchanged among local social spaces became
even greater after the advent of ICTs, due to its growing
pervasiveness. The ICT infrastructure to support radiology
practices that deal with personal and identifiable clinical and
demographic information was also built on an installed base.
However, in this case, the radiological workflow, which deals
with thiskind of information, was traditionally confined to the
boundaries of the radiology department. Before the advent of
ICTs, the steps of the radiological workflow were performed
within the physical space of the radiology department, where
the generated medical images were made available on film and
reports were written on paper. For situations requiring the
opinion of a remote subspecialist radiologist, as in complex
cases, the transmission of medical images over distance (ie,
teleradiology) was not common due to technical difficulties of
transmission, high costs, and poor image quality. In general,
medical boards were formed to discuss complex cases with
radiologists and other physicians from the local practice
community of the radiology department or hospital. Concerns
with the violation of patient confidentiality due to leaking
sensitive clinical information also contributed to keeping the
imaging studieswithin the confines of the radiology department
that produced them.

Therefore, when ICTs were introduced into the radiology
department to deal with personal and identifiable clinical and
demographic information, they were used to support radiology
practices that usually worked on alocal basis. The examples
include: (1) medical images generated on film were replaced
by direct digital capture to produce adigital image availablein
DICOM standard format; (2) management of the physical films
of medical imagesin the radiology department was replaced by
PACS working according to DICOM requirements for image
communi cation between individual components, such asimaging
equipment, diagnostic and post-processing workstations, archive
systems, and image distribution workplaces [10,11]; (3) the
radiological workflow was mostly transposed to RIS/PACS,
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comprising software modules for creating orders, scheduling,
reading, reporting, medical coding, recording services, and
interfacing for billing systems, among others[11].

For cases in which teleradiology was required, it was only in
the early 2000s that ICTs were ready for real clinica
applications [10]. In general, teleradiology activities were
supported by projects that created advanced infrastructures,
although they were not sustainable, since they depended on
short-term external resourcesthat did not remain available after
the end of the project [17]. In addition, such activities were
conducted outside the radiology department routine, and did
not complement it or become integrated. Thrall [8] reminds us
that certain teleradiology efforts from the 1960s until the
mid-1990s presented a relatively low performance as the cost
of computers and data transmission were high, image quality
was poor, and logistics were cumbersome. These efforts were
unsustainable without external funding, and the clinical
applicability in radiology work practices was very limited. By
contrast, since the mid-1990s, particul arly after the early 2000s,
the evolution of ICTs provided a set of enhancements that
enabled, in principle, an effective, sustainable use of
teleradiology [8] as exemplified: (1) the availability of
high-performance/low-cost personal workstations for image

processing and display; (2) the availability of
high-performance/low-cost storage and

communications/computer networks like the Internet; (3)
improvements in image compression algorithms and
transmission techniques; (4) widespread use of PACS/DICOM
by radiology departments.

While there is a inertia that confines the radiology work
practices to the local social space of the radiology department,
even after the arrival of |CTsthe af orementioned enhancements
bring very attractive opportunities to displace such work
practices from thelocal to the global. In other words, they offer
opportunities to disrupt the physical contiguity of the place
where radiology work practices are usualy performed.
Fragments of the place need to be rearranged into a network in
order to allow continuity of the work practices. In fact, thereis
still amovement in progress towards changing from a space of
places to a space of flows, in terms of Castells nomenclature
[29]. The space of places (ie, the local socia space of the
radiol ogy department) organizes experience and activity around
the confines of alocality, while the space of flowselectronically
associ ates separate placesin an interactive network that connects
activitiesand peoplein distinct geographical contexts[30], that
is, the global social space for radiology practice.

Current Teleradiology Models are not
Information Infrastructures for Social
Radiology

The movement against local inertia does not result in the social
space vanishing from the radiol ogy department. Infact, it results
in its transformation by the new possibilities of organizing
people, activities and structures. Today’s common tel eradiology
models illustrate some of these possibilities [8,10,18]:
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1. Night-hawking/On-call/Off-hour reading: thesetermsrefer
to providing on-call coverage for image interpretation,
particularly during off-hours, when the availability of
radiol ogists on examination sitesis scarce. Itisclear inthe
model that the radiology department has its own staff of
radiologists, and on-call coverageis provided by designated
members of the staff or by outsourced radiologists from a
teleradiology company. In this last case, it is common to
read images overnight in another country, taking advantage
of adifferent time zone and lower costs.

2. Regional PACS this model uses WAN to integrate local
PACS or DICOM workstations from remote locations. It
is typical for inter-hospital PACS for instance, when
hospitals or health care centers have branches or satellite
image centers, when they form business alliances, or when
they are under the umbrellaof alarge public health system.
It is a current solution for developing national and
international radiology networks.

3. Radiology outsourcing: a model in which a teleradiology
company takes care of the radiology service when
interpretations are not available on site. In general, the hired
company is in a cost-efficient location and may provide
teleradiology equipment, image storage and technical
support in addition to remote image interpretation by
radiologists.

Although these models impact the inertia that confines the
radiology work practices to the radiology department, they do
not truly configure as an emergent information infrastructure
for social radiology.

For the above listed items, in model (1), teleradiology does not
substantially affect the usual work practices of the radiology
department that takes advantage of it in two ways [8]. Firstly,
by offering timely radiology coverage to referring physicians
and patients, regardless of the availability of internal on-site
staff, and secondly, by improving the usage of the workforce
when the radiology department has its own 24-hour staff
coverage, taking advantage of thisto offer image interpretation
services to third parties. In short, teleradiology model (1) is
used as a convenience, to enhance the usage of the local
workforce, or to maintain areasonablework lifefor local staff.

Teleradiology model (2) lacks the flexibility required by an
information infrastructure. Theintegration of several local PACS
is driven by the business concerns of arelatively small group
of hospitals or health care centers, not by the true concern for
sharing medical images in general. The difficulties of sharing
images outside the regional PACS domain remain, as much of
the conventional PACS inertia is inherited [18]. For instance,
a common approach is to have a VPN via WAN connecting
branches and satellite image centers to the central PACS of a
main hospital. In this case, a regional PACS is essentially a
conventional, but huge PACS [18]. For the case of business
aliances involving few hospitals, customized solutions to
integrate their PACS are common, but there are problems of
interoperability. The alignment of business interests among the
participants of aregional PACS, on the other hand, facilitates
sharing efforts and cooperation because a trust relationship is
apriori established. In spite of this, the regional PACSismerely
an integration of local PACS among organizations with a great
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interest in such sharing, offering nothing new in relation to
conventional PACS. High inertia to planning and maintaining
regional PACS hampers the flexibility and dynamism required
to support the spontaneous formation of temporary or permanent
practice aliances of health professionals and organizations
motivated by the interest in patient care. In sum, teleradiology
model (2) does not significantly affect local work practices, nor
does it facilitate the exploration of new possibilities for
radiology work practices outside the domain of regional PACS
members.

Finally, the main problem in model (3) is the dependence on a
single company that, in general, provides an ad hoc
infrastructure for teleradiol ogy suited for making easy, fast, and
cheap connections with clients. The design of such solutions
tends to beinflexible, and does not address the compl exities of
interoperability, because teleradiology companies generally
have no interest in sharing images with external entities. Even
so, thismodel of teleradiology may impact thelocal socia space
of radiology work practice becauseit displaces the radiol ogists
from the point of patient care to another location. Motivations
for this displacement (ie, the absence of interpretations on site)
are of alogistical and economic nature. Logistical motivation
isaclassic case for employing teleradiology: remote areas (eg,
rural, difficult to reach and possibly with only non-radiol ogist
physicians) using a remote service for image interpretation by
radiologists, including emergency situations and for second
opinions. The impact in this case is positive. The economic
motivation, on the other hand, aims to reduce the costs of
maintaining an onsite team of radiologists. Loca staff is
replaced by remote radiologists hired by teleradiology
companies situated in a cost-efficient location. One criticism
of this last motivation is that it leads radiology work practice
towards commoditization (assembly-line approach), as
teleradiology companies and hospitals seek to maximize
financial gain, without due concern for consultative skills, the
necessary assessment or quality control provided by radiologists
[15].

Reconciling the Global With the Local

Essentialy, in such common tel eradiology models, work practice
from the confines of locality isnot truly reconciled into a space
of flowsto form aglobal social spacefor radiology. While they
fragment the physical contiguity of the place where radiology
work practice is performed, such fragments somehow remain
close, duetolocal inertia. Asaresult, theimpediment of sharing
medical imaging studieswith other localitiesremains high, since
tension between the local and global persists, thus hindering
the emergence of social radiology as an information
infrastructure.

Observing from the perspective of Marc Berg's Rationalizing
Medicine [31], there was a convergence between technol ogical
tools and radiology practice when ICTs were introduced in
radiology departments. The very creation of the DICOM
standard, PACS and RIS as well as new or reshaped radiology
practices, commonly found today on loca radiology
departments, was “not pre-given, but emerged in and through
the development and intertwining of networks’ [31], involving
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health professionals, technicians, patients, organizations, among
other stakeholders. Such convergence, on the other hand, was
not observed in the common teleradiology models presented
beforehand in order to signal aseamlessintegration of local and
global into an emerging information infrastructure for radiol ogy
practice. This suggeststhat such models are some of the “ many
loose ends’ that confronts processes of convergence [31], still
in progresstowards social radiology information infrastructure.

An effective information infrastructure for radiology practice
should facilitate social interaction regardless of any kind of
business aliances among health care organizations. Here,
reconciliation between local and global signifies teleradiology
as an integral part of PACS, being the notion of (local) PACS
and (global) teleradiology transparent, with digital imaging
without the constraints of distance becoming a true radiology
standard [18]. In fact, this facilitation will be reached insofar
astheinformation infrastructureis shared, open, heterogeneous,
secure, and evolving, forming a sociotechnical system of
information technol ogy.

A shared information infrastructure means considering it as a
public good [2], and not belonging to a single company or
organization, but shared across multiple communities in many,
unexpected ways[1]. An open information infrastructure means
that it has permeable boundaries, which allow interactionswith
an external environment in intricate, unexpected manners and
contexts. In fact, the boundaries are not clear enough to
distinguish those that may use the information infrastructure
and those that may not, nor those that may design the
information infrastructure and those that may not [1].
Heterogeneity reflects the great social and technical diversity
afforded by an open, shared information infrastructure, ableto
include agrowing number of entities such asuser communities,
operators, governance and standardization bodies, and design
communities[1,4]. A secureinformation infrastructure signifies
the capability of establishing trust among the entities of which
it iscomposed, in consideration of legal and ethical issues such
as patient privacy, confidentiality, integrity and ownership of
clinical data, licensure, accreditation and liability of health
professionals and organizations [16]. The experience of the
DICOM email in Germany [22] is an example of an open and
loosely coupled infrastructure for teleradiology that addressed
such security issues. Finally, an evolving information
infrastructure signifies considering it as emerging from the
continuous interplay of people, organizations and technical
componentsin aconcurrent process of design and redesign [26].

In point of fact, social radiology as aninformation infrastructure
(Figure 2) isasocia space of static and dynamic interactions
for radiology practice where people, organizations and technical
components are associated to activities and structures forming
asociotechnical system of information technology that is shared,
open, heterogeneous, secure, and evolving. It may enable the
reorgani zation of radiology work practiceinto cyberspace (space
of flows) to form a global social space for radiology that
surpasses current teleradiology models. As a sociotechnical
system of information technology, it is a basis for social
computing that may provide value way beyond that offered by
purely IT systems, since user-generated content is exploitable
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not only by the users, but by the information infrastructure itself
[32].

The information infrastructure may be of value by producing
faster results due to multiplying effort [32]. For instance, the
information infrastructure may facilitate the spontaneous
formation of small groups of subspecialist radiologiststo provide
expert consultations [15]. The agglutination of such groups to
form larger groups may additionally provide 24/7 coverage for
several small organizations and thus, the responsibility for
off-hour emergency examinations, shared and spread over a
large number of people, is able to enhance productivity of local
workforce usage while maintaining areasonablework load [33].
By being open and shared, a social radiology information
infrastructure empowers radiol ogiststo cometogether to provide
professional services without the need of a teleradiology
company acting as a broker.

The information infrastructure may aso be of value by
producing high quality results becauseit enablestheintegration
of knowledge from multiple professionalswith diverse expertise
[32]. The existence of networks of groups of subspecialists
favors the development of a culture of reciprocity in asking
colleaguesfor advice and second opinions[33]. Indeed, it favors
the creation of new models for assessing the quality of the
radiologist’s work and for peer review [34], as they have been
challenged by referring physicians and health care organizations
to demonstrate the quality and accuracy of their interpretations
more objectively [8]. This may result in solutions that tackle
the problem of commaoditization in radiology by enhancing the
work of the radiologists while considering patient benefit
essential [15]. In addition, the pursuing for quality favorsgroups
of subspecialists to create their own culture and standards for
reading images. As such, the different cultures for reading
images present in local radiology departments can also happen
in the cyberspace because an open, heterogeneous and flexible
information infrastructure enables such diversity.

Another way in which the information infrastructure may be of
value is by producing results that are perceived as more
legitimate because they represent a community [32]. For
instance, a group of radiologists that provides expertise
consultation is part of acommunity that may assess the results
produced by the members of the group using some kind of
socialy constructed recommender system. Such a system is
socialy constructed, as it reflects a congruence between the
behavior of the members of the group of radiologists (legitimate
entity) and the (assumedly) shared beliefs of the community;
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therefore legitimacy depends on acollective audience, although
it is independent of particular observers [35]. In this sense,
legitimacy is seen asasocial judgment of acceptance, suitability
and desirability [36]. A basic premise to this is that the
individuals of the community have an identity to enable
interaction and communication, and association with the
information produced [32], as legitimacy is dependent on an
individual’s history of events[35]. In fact, involvement of the
community in building legitimacy for the radiology practiceis
essential so asto reinforce the growth and sustainability of the
very community in the radiology social space, because
legitimacy is an important factor for attracting resources from
the external environment to maintain such growth and
sustainability [36]. It is also important to empower patientsin
the relationship with radiology practice, either by providing
information to support decision-making, such as choosing an
expert for a second opinion, or by offering the possibility to
evaluate the actions of a professional.

Finaly, the information infrastructure may be of value by
executing tasksthat require exclusively human abilities, beyond
the capacity of purely IT systems [32]. This is the case of
interpreting medical images, a complex task that IT systems
generally cannot perform alone. The task involves the process
of image perception to identify abnormal patterns, followed by
characterization and interpretation of those patterns[37], which
depend heavily on empirical knowledge, memory, intuition,
and diligence of the radiologist [38]. Despite this,
computer-aided diagnosis (CAD) can beahelpful tool to support
the radiologists in decision making, particularly in the process
of identifying abnormal patterns. For example, studies have
demonstrated improved diagnostic sensitivity with the use of
CAD for assessing breast nodules, although with increased
false-positive results [37]. This CAD could be useful in
large-scale breast screening programs to pre-select imaging
studieswhere possible breast nodul eswere detected, to distribute
them among a taskforce of radiologists from groups of
subspecialists who provide expertise consultation to the social
radiology information infrastructure. The radiologists would
use the CAD results as a “double-check” and in such a case,
with increased false-positive results, this may help to reduce
inter-observer variability among radiologists [37]. It is
noteworthy that the final decision lies with the radiologists,
providing additional value due to the synergistic effect of
combining theradiologist’sskillsand the I T system’s capability
[39].
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Figure 2. Social radiology as an information infrastructure.
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This article explores the concept of social radiology as an
information infrastructure, showing that the persistent tension
between the local and global demands for radiology practiceis
an impediment for the emergence of such an information
infrastructure. Tension persists due to the inertia of locally
installed bases in radiology departments, for which common
teleradiology models are not truly capable of reorganizing as a
global socia space for radiology practice. Reconciliation
between local and global will facilitate the sharing of medical
imaging studies beyond local domains, allowing the spontaneous
formation of temporary or permanent practice alliances of
(groups of) health professionals and organizationsin aflexible
and dynamic manner. With this reconciliation, the conceptual
boundaries between (local) PACS and (global) teleradiology
will vanish, signaling the emergence of social radiology as an
information infrastructure.

The challenge is how to induce a movement to build social
radiology as an information infrastructure, considering that it
involves addressing a variety of issues, which are beyond the
local and global tension examined in this article, for example,
thetension between social and technical demandsfor radiology
practice that arises among members of users and design
communities, governance and standardization bodies, and health
care organizations. More specificaly, thistension is present in
the sociotechnical process of developing information
infrastructure standards that increases irreversibility in the use
of technologies (eg, DICOM) while being open to further change
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and supporting flexibility of use[40]. Thissociotechnical tension
isalso present in the rel ationship between user and open source
software communities with traditional companies of medical
imaging software [41]. Individual versus community demands
are also a source of tension [2], and must be addressed in the
move to build social radiology as an information infrastructure
as well as security questions concerning the establishment of
trust among the sociotechnical entities comprising the
information infrastructure.

In the face of all these issues, recent advances in information
infrastructure research [1-7], particularly in information
infrastructure design theories [42], provide a promising way
towards solutionsfor building social radiology asan information
infrastructure. The design theory for dynamic complexity in
information infrastructure [1] is a normative design theory
systematized from empirical descriptions of the evolution of
information infrastructures that tackles dynamic complexity in
the design for information infrastructures, defined as a
sociotechnical system of information technology. According to
the proposed theory, information infrastructures have
evolutionary dynamics that are nonlinear, path dependent and
influenced by unbounded user and designer learning, aswell as
by network effects. In addition, information infrastructures are
regulated by emergent, distributed, episodic forms of control.
Therefore, information infrastructure design theory is aligned
with a new view of health systems (such as a socia radiology
information infrastructure) as complex adaptive systems[17,43].
However, more research is needed regarding the application of
design theories aimed at building information infrastructures
for health systems, especialy, socid radiology.

http://medinform.jmir.org/2014/2/e27/

XSL-FO

RenderX

JMIR Med Inform 2014 | vol. 2 |iss. 2| €27 | p. 9
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL INFORMATICS Motta

Acknowledgments

Thiswork was supported by the National Institute of Science and Technology for Software Engineering (INES), funded by CNPq,
grants 573964/2008-4. | would like to thank Stuart Anderson, University of Edinburgh, for helpful input in this work.

Conflictsof I nterest
None declared.

References

1.

2.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hanseth O, Lyytinen K. Design theory for dynamic complexity in information infrastructures: the case of building internet.
JInf Technol 2010 Mar;25(1):1-19. [doi: 10.1057/it.2009.19]

Bowker GC, Baker K, Millerand F, Ribes D. Toward information infrastructure studies: ways of knowing in a networked
environment. In: Hunsinger J, Klastrup L, Allen M, editors. International handbook of internet research. Dordrecht: Springer;
2010:97-117.

UreJ, Procter R, Lin Y, Hartswood M, Anderson S, Lloyd S, et a. The development of data infrastructures for e-health: a
socio-technical perspective. J Assoc Inf Syst 2009;10(5):415-429 [EREE Full text]

Edwards PN, Jackson SJ, Bowker GC, Knobel CP. Understanding Infrastructure: Dynamics, Tensions, and Design. 2007
Jan. Report of aWorkshop on "History & Theory of Infrastructure: Lessonsfor New Scientific Cyberinfrastructures® URL:
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/49353/Understandingl nfrastructure2007.pdf ?sequence=3 [accessed
2014-09-22] [WebCite Cache ID 6QapOdcgL]

Edwards PN, Jackson SJ, Chalmers MK, Bowker GC, Borgman CL, Ribes D, et al. Knowledge Infrastructures: Intellectual
Frameworks and Research Challenges. 2013 May. Report of aworkshop sponsored by the National Science Foundation
and the Sloan Foundation URL: http://deepblue.lib.umich.edu/bitstream/handle/2027.42/97552/

Edwards etal 2013 Knowledge Infrastructures.pdf?sequence=3 [accessed 2014-08-11] [WebCite Cache ID 6RkrIF1V1]
Hanseth O, Aanestad M. Design as bootstrapping. On the evolution of ICT networks in health care. Methods Inf Med
2003;42(4):385-391. [doi: 10.1267/METH03040385] [Medline: 14534638]

Star SL, Ruhleder K. Steps Toward an Ecology of Infrastructure: Design and Access for Large Information Spaces.
Information Systems Research 1996 Mar;7(1):111-134. [doi: 10.1287/isre.7.1.111]

Thrall JH. Teleradiology. Part I. History and clinical applications. Radiology 2007 Jun;243(3):613-617. [doi:
10.1148/radiol.2433070350] [Medline: 17517922]

Levin DC, Rao VM, Parker L, Frangos AJ, Sunshine JH. Bending the curve: the recent marked slowdown in growth of
noninvasive diagnostic imaging. AJR Am JRoentgenol 2011 Jan;196(1):W25-W29. [doi: 10.2214/AJR.10.4835] [Medline:
21178027]

Huang HK. PACS and Imaging Informatics: Basic Principles and Applications. New Jersey: Wiley-Blackwell; 2010.

Zapf C, Bermann A, Sunderbrink D. PACS and RIS. In: Kramme R, Hoffmann KP, Pozos RS, editors. Springer handbook
of medical technology. Berlin, Heidelberg: Springer; 2011:1199-1208.

SilvaLA, CostaC, OliveiraJL. DICOM relay over the cloud. Int J Comput Assist Radiol Surg 2013 May;8(3):323-333.
[doi: 10.1007/s11548-012-0785-3] [Medline: 22875554]

Figueiredo JFM, Motta GHMB. Social RAD: an infrastructure for asecure, cooperative, asynchronoustel eradiol ogy system.
Studies in Health Technology and Informatics 2013;192:778-782. [doi: 10.3233/978-1-61499-289-9-778]

Langer SG, Persons K, Erickson BJ, Blezek D. Towards a more cloud-friendly medical imaging applications architecture:
amodest proposal. J Digit Imaging 2013 Feb;26(1):58-64 [FREE Full text] [doi: 10.1007/s10278-012-9545-8] [Medline:
23135215]

Borgstede JP. Radiology: commodity or specialty. Radiology 2008 Jun;247(3):613-616. [doi: 10.1148/radiol.2473072159]
[Medline: 18487531]

Ribeiro LS, Costa C, OliveiraJL. Current trends in archiving and trasmission of medical images. In: Erondu OF, editor.
Medical Imaging. Rijeka, Croatia: InTech; 2011:89-106.

PainaL, Peters DH. Understanding pathways for scaling up health services through the lens of complex adaptive systems.
Health Policy Plan 2012 Aug;27(5):365-373 [EREE Full text] [doi: 10.1093/heapal/czr054] [Medline: 21821667]
Pianykh OS. DICOM and teleradiology. In: Digital imaging and communicationsin medicine (DICOM). Berlin: Springer;
2012:281-317.

DICOM Standards Committee. DICOM supplement 54 (DICOM- E-mail). 2000. URL : http://medical.nema.org/DICOM/
supps/sup54_pc.pdf [accessed 2014-06-25] [WebCite Cache ID 6QapkNBQV]

DICOM Standards Committee (2011) Digital Imaging and Communication in Medicine (DICOM)-Part 1-20. Rosslyn, VA:
National Electrical Manufacturers Association URL : http://medical.nema.org/standard.html [accessed 2014-06-25] [WebCite
Cache 1D 6QapxiFnO]

Network Working Group. RFC4880: OpenPGP message format. 2007. URL: http://www.ietf.org/rfc/rfc4880.txt [accessed
2014-06-25] [WebCite Cache |ID 6QagDmFG]

http://medinform.jmir.org/2014/2/e27/ JMIR Med Inform 2014 | val. 2 | iss. 2| €27 | p. 10

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1057/jit.2009.19
http://aisel.aisnet.org/cgi/viewcontent.cgi?article=1505&context=jais
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/49353/UnderstandingInfrastructure2007.pdf?sequence=3
http://www.webcitation.org/

                                                6QapOdcgL
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/97552/Edwards_etal_2013_Knowledge_Infrastructures.pdf?sequence=3
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/97552/Edwards_etal_2013_Knowledge_Infrastructures.pdf?sequence=3
http://www.webcitation.org/

                                                6RkrIF1V1
http://dx.doi.org/10.1267/METH03040385
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14534638&dopt=Abstract
http://dx.doi.org/10.1287/isre.7.1.111
http://dx.doi.org/10.1148/radiol.2433070350
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17517922&dopt=Abstract
http://dx.doi.org/10.2214/AJR.10.4835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21178027&dopt=Abstract
http://dx.doi.org/10.1007/s11548-012-0785-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22875554&dopt=Abstract
http://dx.doi.org/10.3233/978-1-61499-289-9-778
http://europepmc.org/abstract/MED/23135215
http://dx.doi.org/10.1007/s10278-012-9545-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23135215&dopt=Abstract
http://dx.doi.org/10.1148/radiol.2473072159
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18487531&dopt=Abstract
http://heapol.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21821667
http://dx.doi.org/10.1093/heapol/czr054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21821667&dopt=Abstract
http://medical.nema.org/DICOM/supps/sup54_pc.pdf
http://medical.nema.org/DICOM/supps/sup54_pc.pdf
http://www.webcitation.org/

                                                6QapkNBQV
http://medical.nema.org/standard.html
http://www.webcitation.org/

                                                6QapxiFnO
http://www.webcitation.org/

                                                6QapxiFnO
http://www.ietf.org/rfc/rfc4880.txt
http://www.webcitation.org/

                                                6QaqDmFtG
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL INFORMATICS Motta

22.
23.
24,

25.
26.

27.
28.
29.
30.
31.
32.

33.

35.

36.

37.

38.

39.

40.

41.

42.
43.

Weisser G, Engelmann U, Ruggiero S, Runa A, Schriter A, Baur S, et al. Teleradiology applicationswith DICOM-e-mail.
Eur Radiol 2007 May;17(5):1331-1340. [doi: 10.1007/s00330-006-0450-8] [Medline: 17031452]

Hall FM. Theradiology report of the future. Radiology 2009 May;251(2):313-316. [doi: 10.1148/radiol.2512090177]
[Medline: 19401567]

Latour B. Reassembling the social: an introduction to actor-network-theory. Oxford: Oxford University Press; 2005.
Lefebvre H. State, space, world: selected essays. Minneapolis, Minn: University of Minnesota Press; 2009.

Aanestad M, Hanseth O. Implementing open network technologies in complex work practices: a case from telemedicine.
In: BaskervilleR, Stage J, DeGross JI, editors. Organizational and Social Perspectives on Information Technology. Aalborg:
Springer; 2000:355-369.

Health Level Seven International. 2014. URL: http://www.hl7.org/ [accessed 2014-06-25] [WebCite Cache ID 6QarOcAte]
Morin E. On Complexity. Cresskill, New Jersey: Hampton Press; 2008.

Castells M. An introduction to the information age. City 1997 May;2(7):6-16. [doi: 10.1080/13604819708900050]
Castells M. Space of flows, space of places: materialsfor atheory of urbanismin theinformation age. In: Graham S, editor.
The cybercities reader. London: Routledge; 2003:82-93.

Berg M. Rationalizing medical work: decision-support techniques and medical practices. Cambridge, Mass: MIT Press;
1997.

Erickson T. Social computing. In: Soegaard M, Dam RF, editors. The encyclopediaof human-computer interaction. Aarhus,
Denmark: The Interaction Design Foundation; 2013.

Thrall JH. Teleradiology. Part I1. Limitations, risks, and opportunities. Radiology 2007 Aug;244(2):325-328. [doi:
10.1148/radiol.2442070676] [Medline: 17641358]

Kaewlai R, Abujudeh H. Peer review in clinical radiology practice. AJR Am JRoentgenol 2012 Aug;199(2):W158-W162.
[doi: 10.2214/AJR.11.8143] [Medline: 22826416]

Suchman MC. MANAGING LEGITIMACY: STRATEGIC AND INSTITUTIONAL APPROACHES. Academy of
Management Review 1995 Jul 01;20(3):571-610. [doi: 10.5465/AMR.1995.9508080331]

Zimmerman MA, Zeitz GJ. BEYOND SURVIVAL: ACHIEVING NEW VENTURE GROWTH BY BUILDING
LEGITIMACY. Academy of Management Review 2002 Jul 01;27(3):414-431. [doi: 10.5465/AMR.2002.7389921]

Li KC, Marcovici P, Phelps A, Potter C, Tillack A, Tomich J, et al. Digitization of medicine: how radiology can take
advantage of the digital revolution. Acad Radiol 2013 Dec;20(12):1479-1494. [doi: 10.1016/j.acra.2013.09.008] [Medline:
24200474]

Tourass GD. Journey toward computer-aided diagnosis. role of image texture analysis. Radiology 1999 Nov;213(2):317-320.
[doi: 10.1148/radiology.213.2.r99nv49317] [Medline: 10551208]

Doi K. Computer-aided diagnosisin medical imaging: historical review, current status and future potential. Comput Med
Imag Grap 2007;31:198-211. [doi: 10.1016/j.compmedimag.2007.02.002]

Hanseth O, Monteiro E, Hatling M. Devel oping Information Infrastructure: The Tension Between Standardization and
Flexibility. Science, Technology & Human Values 1996 Oct 01;21(4):407-426. [doi: 10.1177/016224399602100402]
Ratib O, Rosset A, Heuberger J. Open Source software and social networks: disruptive alternatives for medical imaging.
Eur JRadiol 2011 May;78(2):259-265. [doi: 10.1016/j.€jrad.2010.05.004] [Medline: 21444166]

Gregor S, Jones D. The anatomy of a design theory. J Assoc Inf Syst 2007;8:312-335 [FREE Full text]

Sturmberg JP, Martin CM. Handbook of Systems and Complexity in Health. New York, NY: Springer; 2013.

Abbreviations

CAD: computer-aided diagnosis

CNPg: Nationa Counsel of Technological and Scientific Development
DICOM: Digital Imaging and Communications in Medicine

ICT: information and communication technology

INES: Nationa Institute of Science and Technology for Software Engineering
IT: information technology

JPEG: Joint Photographic Experts Group

MIME: multipurpose internet mail extensions

NM: nuclear medicine

OpenPGP: open pretty good privacy

PACS: picture archive and communication systems

RIS: radiology information systems

VPN: virtual private networks

WAN: wide area network

http://medinform.jmir.org/2014/2/e27/ JMIR Med Inform 2014 | val. 2 | iss. 2| €27 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1007/s00330-006-0450-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17031452&dopt=Abstract
http://dx.doi.org/10.1148/radiol.2512090177
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19401567&dopt=Abstract
http://www.hl7.org/
http://www.webcitation.org/

                                                6Qar0cAte
http://dx.doi.org/10.1080/13604819708900050
http://dx.doi.org/10.1148/radiol.2442070676
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17641358&dopt=Abstract
http://dx.doi.org/10.2214/AJR.11.8143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22826416&dopt=Abstract
http://dx.doi.org/10.5465/AMR.1995.9508080331
http://dx.doi.org/10.5465/AMR.2002.7389921
http://dx.doi.org/10.1016/j.acra.2013.09.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24200474&dopt=Abstract
http://dx.doi.org/10.1148/radiology.213.2.r99nv49317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10551208&dopt=Abstract
http://dx.doi.org/10.1016/j.compmedimag.2007.02.002
http://dx.doi.org/10.1177/016224399602100402
http://dx.doi.org/10.1016/j.ejrad.2010.05.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21444166&dopt=Abstract
http://aisel.aisnet.org/jais/vol8/iss5/1
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL INFORMATICS Motta

Edited by G Eysenbach; submitted 25.06.14; peer-reviewed by G Bowker, A Dheer; comments to author 24.07.14; revised version
received 14.08.14; accepted 31.08.14; published 03.10.14

Please cite as:

Motta GHMB

Towards Social Radiology as an Information Infrastructure: Reconciling the Local With the Global
JMIR Med Inform 2014;2(2):€27

URL: http://medinform.jmir.org/2014/2/e27/

doi: 10.2196/medinform.3648

PMID: 25600710

©Gustavo Henrique Matos Bezerra Motta. Originally published in IMIR Medical Informatics (http://medinform.jmir.org),
03.10.2014. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first publishedin IMIR Medicd Informatics, is properly cited. The complete bibliographic information,
alink to the original publication on http://medinform.jmir.org/, aswell asthis copyright and licenseinformation must beincluded.

http://medinform.jmir.org/2014/2/e27/ JMIR Med Inform 2014 | val. 2 | iss. 2| €27 | p. 12
(page number not for citation purposes)

RenderX


http://medinform.jmir.org/2014/2/e27/
http://dx.doi.org/10.2196/medinform.3648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25600710&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

