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ABSTRACT

Purpose: Once the decision has been made to adopt an integrated medical information system (IMIS), there are ¢
number of issues to overcome. Users need to be aware of the impact the change will make on end users and
prepared to address issues that arise before they become problems. The purpose of this study is to investigate t
benefits and unexpected problems encountered in the implementation of IMIS and to determine a useful frameworl
for IMIS.

Materials and Methods: The Yonsei University Dental Hospital is steadily constructing an IMIS. The vendor’s
PACS software, Piview STAR, supports transactions between workstations that are approved to integrating the
healthcare enterprise (IHE) with security function. It is necessary to develop an excellent framework that is good for
the patient, healthcare provider and information system vendors, in an expert, efficient, &fi:ctbet manner.

Results: The problems encountered with IMIS implementation were high initial investments, delay of EMR
enforcement, underdevelopment of digital radiographic appliances and software and insufficient educational
training for users.

Conclusions: The clinical environments of dental IMIS is some different from the medical situation. The best way
to overcome these differences is to establish a gold standard of dental IMIS integration, which estimates the cos
payback. The IHE and its technical framework are good for the patient, the healthcare provider and all information
systems vendorg¢Korean J Oral Maxillofac Radiol 2005; 35 : 185-90
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there are a number of issues to be overcome. This study col
siders the benefits and unexpected problems encountered
The Integrated Medical Information System (IMIS) consists the implementation of IMIS.
the Order Communication System (OCS), Electronic Medical
Record (EMR), Picture Archiving and Communication System
(PACS), Laboratory Information System (LIS), Electronic
Data Interface (EDI) and Hospital Information System (HIS). ~ The Yonsei University Dental Hospital is steadily con-
The ultimate responsibility of the radiologist is to provide structing an IMIS. Our hospital has 258 unit chairs, which
the highest possible quality of care for patients and to providéieed 281 workstations. The estimated total data flow per yea
prompt, reliable, and responsible consultation for clinicalwas 1.12 TB/year in 2004. The vendor's PACS software was
colleagues as cosfffectively as possible. Users need to be Piview STAR, which is a Windows 98/NT/2000/Xfased
aware of the impact the change will make on end users and Heigital Imaging and Communications in Medicine (DICOM)
prepared to address issues that arise before they becorvigw station, adapted for storing, processing and report gen
problems. Once the decision has been made to adopt IMIrating (Fig. 1). Piview STAR supports transaction between
workstations that are approved to IHE with security function.

*This work was financially supported by Yonsei University Research (Yonsei Piview STAR is either a starmlone DICOM workstation or
University, College of Dentistry, Oral Science Research Center) Fund 2004.
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i L graphic appliances and software and the vendor’s low interes
- in the dental field.
LT}
z o Discussion
i_-_._._. 1. Benefits of IMIS implementation
_:] ’ The benefits of IMIS were improved medical examination
ol el and treatment and patient service, specialized business ai
| . =] hospital management, rapid and correct information transmis
. [ L] JRETIET . . . . _
o s TESP R [TERAF) sion for study and education, and increased hospital publicity.
In a film-based world, radiologists by virtue of their training
Fig. 1. STARPACS Components. and experience have a very good understanding of the phys
cal processes required to provide accurate, high quality
database functions. radiologic images and interpretations. In shifting to an elec-

tronic paradigm of radiology, radiologists must now understand

at least at a high level, the new information model and work

flows that surround them, occasionally without a physical
Piview STAR and Piview STAR Expert fully features experience.

single or duakmonitor diagnostic and clinical display with

access to the central DICOM server and local database. 2. Various problems of IMIS implementation

Piview STAR Expert is the extended version of Piview ) . )
. . . . . The various problems encountered with IMIS implementa-
STAR, with diagnostic feature applicable to large medical . A
tion were high initial investment, delay of EMR enforcement,

centers and university hospitals. Piview STAR Expert can o ) ] )
. . . . underdevelopment of digital radiographic appliances anc
support up to four highesolution 2K monitors simultane- ) o ) o
. .. software and insufficient educational training for users.
ously and support advanced hanging protocols for efficient e )
Because of the extra complications of dental practice, the

utilization of four monitors. It also includes functions for = = )
. . . . - .. initial investment for dental PACS is generally much more
work lists, and voice reporting for increase efficiency. Piview ) T
. . . than that of medical PACSCostjustification is the most
STAR supports transaction between workstations, which are ) ] o
important issue to dental hospital administrators when pur-

approved to IHE with security function. hasi PACS. Fortunatelv. health | imb
. chasing a . Fortunately, health insurance reimbursemel
STARPACS server is composed of the database server, g y ) i
to dental PACS commenced in Korea in February 2004, bu

hierarchical large capacity file server, network infrastructure, o ) )
. . . .. the everpresent possibility of this reimbursement to PACS
DICOM input and output system, and image information is ] ) .
being cut gives concern to dental hospital administrators.

stored using various compression methods and the hierarchi- i ) o
The image quality of digital sensors almost reaches the

cal data management concept provides a highly cost effective . . ) o
level of film-based image quality, but the rigidity and volume
storage system.

. . Lo . . of the intraoral digital sensor causes patient inconvenience
STARPACS Video (VideoLink) is a video acquisition gate- ) g . P .
. . and discomfort (Fig. 2).The production of a more flexible
way that converts the acquired images from-Dd€OM . o
. . . . . and stable sensor holder is necessary to reduce patient inco
modalities such as intr@ral radiography, panoramic radiogra- .
. : .. _venience.
phy and TMJ radiography to DICOM images and transmits
them to the DICOM server.
It is generally acknowledged that IMIS has economical,
clinical and strategic business benefits. The vendor’s devel- The clinical environment of dental IMIS is somewhat dif-
oped PACS was able to manage images from a range dérent from medical situation. The best way to overcome thes
digital modalities each providing its own image data format.differences is to establish a gold standard of dental IMIS inte
However, some obstacles that were encountered in the implegration, which estimates the cost payback. Clear technica
mentation for dental IMIS were high initial investments, delay communication between the customer and the supplier befor
of EMR enforcement, underdevelopment of digital radio- both sides are committed is critical to its success. It is neces

Results

3. An excellent framework for IMIS
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Fig. 2. Intra-Oral Digital Sensor.
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sary to develop an excellent framework that is good for themation systems can be designed to interact successfully t
patient, healthcare provider and information system vendorsaccomplish realorld tasks. IHE uses existing standards as
in an expert, efficient, and cestfective manner. tools to achieve integration. Today, these tools are DICOM
Integrating software applications in IHE is a challenge thatand Health level 7 (HL7), which are sufficient for the tasks
requires discussion and negotiation between the users and thescribed in the current IHE integration profiles. As more
vendors selected to provide systems. The IHE technical framdntegration profiles and tasks are defined in other areas, othe
work provides an important set of definitions and workflow standards will be added as necessary.
patterns that can be used to justprt these negotiations. If IHE has developed strong support internationally, as well
the representatives of IHE and vendors agree to use th@ig. 3). In Europe, IHE has been organized under the spon
definitions and work flow defined in the framework, then a sorship of the European Association of Radiology (EAR) and
large number of integration questions and specifications aréhe medical imaging industry. Similarly, the Korean Society
already documented and do not need to be renegotiated awd PACS and the Korean Radiological Society have sponsore
documented again by both parties. IHE is not a starfddtd. IHE-Korea.
is an initiative that has produced a consensus document thatFrom the perspective of practical value to the user, the mos
serves as a technical framework within which medical infor-important output of the IHE initiative is the technical frame-
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rather than asking each vendor to customize software to matc
the workflow in the enterprise.

IHE integration profiles organize sets of the IHE actors anc
transactions in order to address specific patient care need
Integration profiles offer a convenient way for vendors and
users to reference the functionality defined in the IHE techni-
cal framework without having to restate all of the detail
regarding IHE actors and transactions (Fig. 5). They describ

clinical information and workflow needs and specify the
actors and transactions required to address them.
Future Domain Future Domain ) .
The technical Framework delineates standdvdsed

transactions among systems (generically defined as IHE
actors) required to support specific workflow and integration
capabilities. Information systems or applications that produce

IHE IHE
Radiology 9 Integration Profiles Cardiology
14 Integration Profiles IHE 3 Integration Profile
Laboratory

6 Integration Profiles

Fig. 4. IHE Technical Frameworks.

e — manage or act on information are represented as function:
s units called IHE actors. Each actor supports a specific set ¢
i Lt LR m— IHE transactions. A given information system may support

i 'y 1 [ § ; 'y | one or more IHE actors. Transactions are exchanges of infol

Trasmmnobiosd B ELIN IR B ELD I foes mation between actors using messages based on establish

standards (such as HL7, DICOM and W3C). Each transactiol
is defined with reference to a specific standard and additiong
detailed information, including use cases. This is done to ad
greater specificity and ensure a higher level of interoperability
between systems.

IHE thus far defined integration profiles for the following
clinical needs in radiology: Scheduled Workflow, Patient
Information Reconciliation, Consistent Presentation of Images
Presentation of Grouped Procedures,-Postessing Workflow,
Fig. 5. Organization of information in the IHE Technical frame- Reporting Workflow, Evidence Documents, Key Image Note,
work. Simple Image and Numeric reports, Charge Posting, Basi

Security and Access to radiology Information (Fig. 6).
work. This document describes, as unambiguously as possible, Scheduled Workflow defines the flow of information for the
the transactions that must occur to solve sevenwedtd key steps in a typical patieimhaging encounter (registration,
problems, or integration profiles in IHE term3he IHE ordering, scheduling, acquisition, distribution and storage)
technical framework is a detailed, rigorously organized docu{Fig. 7). The IHE Scheduled Workflow integration profile
ment that provides a comprehensive guide to implementinglescribes a communication and workflow environment that
the defined integration capabilities (Fig. 4). The technicalprovides benefits for radiology departments who want to
framework serves as a consensus document of how to thingtandardize system softwar@he Modality Work list is a key
about, discuss, and successfully overcome medical informacomponent of the Scheduled Workflow integration profile that
tion system integration problems by using existing standardallows an operator at each modality in the department tc
and tools’ Finally the IHE technical framework imposes retrieve a list of scheduled procedure steps to perform and t
some requirements on the end users. The framework definesautomate the process of entering the correct patient identifi
particular workflow model, and the messages exchanged bgation information in all the images created with the modal-
systems reflect that model. Users will benefit only if they areity.®
committed to change their current workflow to match that Clinicians and administrators should be aware of the
defined in the framework. Such conformity will allow the user clinical and operational benefits that can be realized througl
to request a standard software solution from multiple vendorshe IHE integration profiles and encourage their department:
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to demand those capabilities when acquiring or upgradindlexible, more durable, easier to implement and less expensiv
systems. Information technology professionals should knowto maintain than proprietary methods. Achieving systems
how to use IHE integration profiles in request of proposalsintegration through IHE is a dramatic step toward providing
(RFPs) and purchasing agreements and should familiarizeptimal patient care.

themselves with sections of the technical framework that IHE has produced a milieu for open discussion among
describe interfaces between systems under their supervisiomedical information system vendors, users, and other inter
Developers and systems integrators should have a detailesbted parties (e.g. standards bodies, professional societies)
knowledge of the sections of the technical framework relevanhow to better integrate heterogeneous computer informatior
to their systems. IHE can make systems integration fasteisystems with the goal of improving patient care. IHE provides
more efficient, less expensive and more successful. Standarda detailed process of interoperability testing called the IHE
based integration solutions like those defined in IHE are moréconnectathon” and “demonstration” to facilitate adoption of
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