
For such cases, the structure afforded by DICOM SR can
be used to record such complex dose information in a more
organized and appropriate fashion. The RDSR consists of a
DICOM SR template that de� nes a standardized hierarchy
of data elements capable of capturing dose information
associated with modern equipment and protocols.
Although this approach is certainly more comprehensive
than others discussed, adoption is in its early stages.

Web Access to DICOM-Persistent Objects
The computing landscape has changed in many ways since
the initial days of the ACR-NEMA collaboration.
Although ACR-NEMA version 1.0 speci� ed a networking
protocol, including the details of an electrical connector
cable to be used between 2 devices, this protocol was su-
perseded by the emergence of Ethernet and the Trans-
mission control protocol/Internet protocol (TCP/IP) as
the dominant networking standard. Another more recent
example of ongoing DICOM evolution is in the area of
web technology and the introduction of Part 18: Web
Access to DICOM-Persistent Objects (WADO).

WADO provides DICOM functionality through a
web-based interface [20]. The term“persistent objects”
refers to long-lived data such as medical imaging exams.
The new capabilities of WADO enable DICOM-based
imaging within web browsers, and WADO is emerging
in some vendors’ thin-client and“zero footprint” [21]
viewing applications. WADO is poised to become an
important technical component of imaging work� ows in
the era of mobile computing, although this portion of
the DICOM standard is still evolving.

DICOM Summary
DICOM is a mature standard that is now the lingua franca
for the interoperability of medical imaging equipment.
DICOM is extensive in scope, addressing issues ranging
from image transmission to image storage and display.
DICOM continues to evolve, addressing many current
concerns in radiology. Users, especially purchasers, in
radiology should be aware of interoperability issues and

technology trends as they interact with vendors and assess
new equipment.

HEALTH LEVEL 7: INTEROPERATING IN THE
BROADER MEDICAL ENTERPRISE

Background
Mirroring the need for interoperability of imaging sys-
tems within radiology departments, health care enter-
prises depend critically on the ability of many different
clinical information systems to exchange data reliably.
These systems include physician order entry systems,
electronic medical record (EMR) applications, the RIS,
and laboratory information systems, to name just a few.
This interoperability is enabled by the Health Level
Seven (HL7) technical standard, and HL7 is to the
health care enterprise as DICOM is to radiology. The
HL7 standard is maintained and updated by an inter-
national organization named Health Level Seven Inter-
national [22]. With respect to imaging work� ows, the
most common transactions carried out over HL7 are
registration, ordering, and results dissemination.

Technical Details and Practical Implications
Two main versions of HL7 are currently in use: version
2.x and version 3.0. The vast majority of systems
currently use version 2.x for integration. These version
numbers suggest a comparison with the ubiquitous
universal serial bus (USB) connectors found on personal
computers and other devices, designed so that USB 3.0
is backward-compatible with USB 2.0. However, unlike
USB, HL7 2.x and 3.0 differ dramatically from each
other and are not easily interoperable. Information
formatting varies greatly between 2.x and 3.0, rendering
them incompatible. Messages with 2.x are comprised of
segments that start with a 3-letter descriptor and end
in a line break. The segments are split into� elds by
the pipe (“j”) character, and into sub� elds with the
caret (“

ÿ

”) character (Fig. 2). However, the vocabulary,
as well as the element structure, of 2.x messages is

Fig 2. An example of an HL7 version 2.x message. These messages are composed of pieces, or segments, each of which
begins with a 3-letter code to indicate segment type (eg, MSH, PID, and PV1 on the � rst 3 lines in this case corresponding
to message header, patient identi� cation, and patient visit information, respectively). Within each segment, the segment
type code is then followed by data � elds separated by the pipe (“j”) character. On the � rst line, the � eld “ORU-R01” in-
dicates that this is an “observation result unsolicited” (ORU) message, which is used to communicate radiology results and
other clinical data. HL7 ¼ Health Level 7; MSH ¼ message header; ORU ¼ observation result unsolicited; PID ¼ patient
identi� cation; PV1 ¼ patient visit information.
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