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Background

In our previous work’, we described and evaluated a
newly developed imaging exchange in which DICOM
imaging data acquired at multiple (and unaffiliated)
institutions were aggregated under a single patient-cen-
tric imaging database. Specifically, we discussed the
implementation of a patient-centric medical imaging
repository that collects diagnostic imaging studies from
several healthcare facilities in the central New Jersey
region, including six hospitals and eight imaging centers.

At the core of our medical imaging database, we have
developed a workflow engine that interconnects, via HL7,
with the hospitals ordering systems (in general, a RIS or
HIS) in order to obtain bonafide patient demographic
information. As a consequence of this standard-based
interfacing with regional hospitals, we are also able to
fetch, via DICOM, new and prior imaging studies from
the acquisition site and “intelligently” pre-fetch related
prior imaging exams from other regional, unaffiliated
healthcare facilities. We are able to match patient records
across distinct healthcare organizations through the
implementation of a dynamic Master Patient Index (or
d-MPI) — an algorithm that performs a probabilistic
matching of patient data scattered across healthcare
institutions in the absence of a common (and unique)
healthcare identifier.

Once the data has been matched, it can be grouped into
a single, patient-centric database for storage and distribu-
tion. This represents a major departure from traditional
methods that rely on a single PACS and a common
identifier (e.g., an institutional medical record number)
in order to serve patient data. Methods relying on local
medical record numbers fail to aggregate data across
institutions and, as a consequence, only provide access
to a limited set of imaging history. We believe the lack
of complete patient history can lead to duplicative and
often unnecessary exams or lower quality diagnoses? 3.

Evaluation

In this work, we seek to enable real world application of
diagnostic imaging data such as secure storage and online
access (anytime, anywhere) of longitudinal, geographi-
cally-distributed patient imaging data at the point-of-care

by radiologists (i.e., access to new and relevant prior
imaging studies for comparison, regardless of acquisition
site) and clinicians (e.qg., delivery of all patient’s diagnostic
imaging history to primary care physicians). This imaging
database can also be used by the patients themselves as
a mechanism to permanently store, access, and distribute
all their digital imaging studies.

We evaluate the scalability of our regional imaging ex-
change beyond its initial goals' as well as the behavior
of our matching algorithm used to identify patient data
across institutions with different medical record numbers
and different PACS products. Furthermore, we evaluate
the impact of imaging distribution, from a single source,
to referring physicians (as opposed to accessing piece-
meal data scattered among multiple PACS databases).
Ultimately, we hope to extend the imaging archival,
aggregation, and distribution model to serve the
patients directly.

Discussion

Our previous research' 4> has shown that up to 20%
of imaging cases have relevant prior images (i.e., same
anatomy, any modality) archived in a 3rd-party PACS
[Fig. 1]. Often, most of these priors are not available for
comparison at the point of interpretation because they
are archived outside the radiologist's own environment.

Fig 1 Cross-institutional overlap of imaging data (t = 4 months [Feb-May 2009], n =
200,000 imaging exams). Map shows degree of imaging data overlap across selected
regional hospitals and imaging centers as a function of geographical distance.






