Health Standards:
Distributing Results &

In the constellation of separate systems within a healthcare facility, it is common to have a
single application that produces Result/Report (ORU) HL7 messages. These Result messages
may correspond to Orders that originated at several different ordering facilities or ordering
physicians. In many instances, there is a need to send a different message structure to each of
the systems that will receive the Result messages. The task of appropriately formatting and
distributing the Result messages is manageable with the flexibility and message processing
power provided by an integration engine.

Message Routing
With a single inbound stream of Result messages flowing to your integration engine, a method
to route messages to the appropriate destinations is required.

If the result message contains a field that indicates which facility initiated the order, that field
may be the only thing we need to use in order to route messages properly. Another option is
to route messages based on the field that contains the identity of the ordering physician (or
“Ordering Provider”). In this case, we are likely to benefit from the use of a lookup table, since
there may be many ordering physicians associated with a given ordering facility. The
technology used to implement the lookup table may vary, but the methodology would be
consistent.

OrderingProviderID | OrderingProviderName | DestinationFacility
123 Smith, John MD Riverside

234 Jones, Mary MD Riverside

345 Johnson, Bill MD NorthSideClinic
456 Williams, Mike MD MemorialHospital

Our message processing logic would simply use the lookup table to find the
DestinationFacility that corresponds to the OrderingProviderID that is present in the Result
message (commonly populated in the OBR-16.1 field). Using the example table above, a
Result message with an ordering provider of John Smith should be sent to Riverside.

An ordering physician may be associated with more than one ordering facility. In this case, a
more robust routing method may be desired. We may want to send the Result message to all
destination facilities that the ordering physician is associated with. This would require a slightly
more complex lookup table and associated logic.

©Corepoint Health 1


http://www.corepointhealth.com/resource-center/hl7-resources/hl7-oru-message�
http://www.corepointhealth.com/products/corepoint-connections/corepoint-integration-engine�

OrderingProviderID | OrderingProviderName | DestinationFacility
123 Smith, John MD Riverside

123 Smith, John MD NorthSideClinic
345 Johnson, Bill MD NorthSideClinic
456 Williams, Mike MD MemorialHospital

In this case, our message processing logic would use the lookup table to find all rows that
contain the OrderingProviderID and route the appropriately formatted message to each
DestinationFacility. Using the example table above, a Result message with an ordering
provider of John Smith should be sent to both Riverside and NorthSideClinic.

Something to keep in mind when using lookup tables such as the examples above is that the
tables need to be maintained. A procedure to keep the lookup tables up-to-date should be
put in place in order to ensure that message routing is accurate.

Report Message Structure
Among applications that produce Result messages, there is considerable variation in the way
that the individual report lines are structured. The following three methods are common:

1. Repeating OBX segments: where each OBX segment contains exactly one line of report
text in the OBX-5 field.

OBX|1|FT|| |FX OF LT FIBULA

OBX|2|FT

OBX|3|FT

OBX|4|FT| | | Technique: Three views left ankle.

OBX|5|FT

OBX|6|FT| | |Findings: There is an oblique fracture of the lateral malleolus at the level
OBX|7|FT| | |of the mortise. No other fractures are identified. The mortise is symmetric.
OBX|8|FT

OBX|9|FT| | | Impression: Oblique fracture of the lateral malleolus at the level of the
OBX|10|FT| | |mortise.

OBX|11|FT

OBX|12|FT

2. A single OBX segment with repeating OBX-5 fields: where each OBX-5 field contains
exactly one line of report text
OBX|1|FT| | |FX OF LT FIBULA~~~Technique: Three views left ankle.~~Findings: There is an
oblique fracture of the lateral malleolus at the level~of the mortise. No other fractures

are identified. The mortise is symmetric.~~Impression: Oblique fracture of the lateral
malleolus at the level of the~mortise.~~
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3. Asingle OBX segment and a single OBX-5 field: where a special character or series of
characters act as the delimiter that separates individual report text lines. In the example
below, \.br\ is the series of characters that indicates a line break.

OBX|1|FT|||FX OF LT FIBULA\.br\\.br\\.br\Technique: Three views left ankle.
\.br\\.br\Findings: There is an oblique fracture of the lateral malleolus at the
level\.br\of the mortise. No other fractures are identified. The mortise is symmetric.
\.br\\.br\Impression: Oblique fracture of the lateral malleolus at the level of
the\.br\mortise. \.br\\.br\

With the use of an integration engine, converting from any one of these message variations to
another should be a relatively simple task.

Maintaining original report line breaks. In general, the application that produces the text of
a report will structure the lines of the report in an appropriate fashion. The following report
message excerpt illustrates how important the position of the original line breaks can be.

OBX|1|FT| | | CONFUSION

OBX|2|FT

OBX|3|FT

OBX|4|FT| | |IRT CAROTID

OBX|5|FT|||ICA PSV: 92 cm/s

OBX|6|FT|| |CCA PSV: 99 cm/s

OBX|7|FT| | |ICA/CCA PSV RATIO: 0.9

OBX|8|FT|||ICA EDV: 34 cm/s

OBX|9|FT| | IRT VERTEBRAL ARTERY FLOW: Antegrade

OBX|10|FT

OBX|11|FT

OBX|12|FT| | |LT CAROTID

OBX|13|FT|||ICA PSV: 66 cm/s

OBX|14|FT| | |CCA PSV: 88 cm/s

OBX|15|FT| | |ICA/CCA PSV RATIO: 0.8

OBX|16|FT|||ICA EDV: 38 cm/s

OBX|17|FT| | |ILT VERTEBRAL ARTERY FLOW: Antegrade

OBX|18|FT

OBX|19|FT

OBX|20|FT

OBX|21|FT| | IRight carotid: Color and spectral Doppler failed to show evidence of
OBX|22|FT| | |significant focal measurable stenosis. There is antegrade right vertebral
OBX|23|FT| | |artery flow.

OBX |24 |FT

OBX|25|FT| | |ILeft carotid: Scattered focal calcified plaque formation is present at the
OBX|26|FT| | |left bifurcation. Color and spectral Doppler show mild turbulent flow in the
OBX|27|FT| | |proximal left ICA. However, flow ratios and velocities remain within normal
OBX|28|FT| | |1limits. There is antegrade left vertebral artery flow.

OBX|29|FT

OBX|30|FT| | | Impression:

OBX|31|FT|||1. Study fails to show evidence of high-grade focal stenosis either carotid.
OBX|32|FT|||2. Calcified plaque formation left bifurcation which produces a visually
OBX|33|FT| | |estimated 50% diameter stenosis in the proximal left ICA. If asymptomatic for
OBX|34|FT| | |left hemispheric symptoms, a follow-up carotid ultrasound is recommended in 1
OBX|35|FT| | |year.

OBX|36|FT

OBX|37|FT

Special lines, such as the individual measurements with units in the initial sections and the
numbered list items in the Impression section, would have severely compromised readability if
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the original line breaks of this report were not maintained. For this reason, when we are
converting a report from one message format to another, we have very strong motivation to
maintain the integrity of each line of the report as it was produced in the originating
application. In general, this does not present a problem and, in fact, is the most
straightforward way to perform the conversion.

Be aware of line length limits. If, however, the maximum number of characters per line in the
original report may exceed the allowed character limit of a destination application, we are
presented with a challenge. Even with powerful tools provided by an integration engine, the
handling can become complex.

In the report above, the sections labeled “Right carotid”, “Left carotid” and “Impression”
contain lines of text that may be up to 78 characters long. If a destination application with a
report line character limit of 70 characters needs to receive this report, we need to modify the
placement of the original line breaks.

A useful feature of an integration engine for this task is the ability to appropriately “wrap” the
text of one line to the next line without splitting the text in the middle of a word.
Unfortunately, we have more work to do than simply applying that feature to each line of the
report. Our first problem is that if we are iterating through the lines of the report and simply
inserting a new line when we encounter one that is over 70 characters, we will end up with
report lines structured like this:

[..]

OBX|21|FT| | IRight carotid: Color and spectral Doppler failed to show evidence of
OBX|22|FT| | Isignificant focal measurable stenosis. There is antegrade right
OBX|23|FT| | | vertebral

OBX|24|FT| | |artery flow.

OBX|25|FT

OBX|26|FT| | |Left carotid: Scattered focal calcified plaque formation is present
OBX|27|FT| | |at the

OBX|28|FT| | |left bifurcation. Color and spectral Doppler show mild turbulent
OBX|29|FT| | |flow in the

OBX|30|FT| | |[proximal left ICA. However, flow ratios and velocities remain within
OBX|31|FT| | |normal

OBX|32|FT|||1limits. There is antegrade left vertebral artery flow.

[..]

This strategy maintained the original line breaks and simply added a new line break where a
line over 70 characters was encountered.

Our strategy must be modified to use our word wrap feature on a block of report text that has
been stripped of the original line breaks. You may recall, however, that for some special
sections of the report, we must maintain the original line breaks to maintain its readability. Our
strategy needs to be much more complex, such that it will apply appropriate handling to
different sections of the report.

The result is that the conversion process must now begin to “pay attention” to the actual
content of the report. While this can be done, it is an undesirable situation, mainly because the
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variation in the reports may be great enough that detecting the beginning and end of any
given section is highly unreliable.

Using an integration engine that has robust message processing capabilities, this type of
complex restructuring of the lines of a report is possible, but it can be a significant effort. The
easiest solution to the problem, if it is possible, is to decrease the maximum line length of the

application that is generating the reports to a length that all destination applications can
handle.

About Corepoint Health

Corepoint Health has the healthcare IT experience and strength to deliver a dramatically
simplified approach to internal and external data integration and health information exchange
for hospitals, radiology centers, laboratories, and clinics. Our next generation software
solutions are transformational and will streamline your IT environment, provide a fast track to
achieving your interoperability goals, and create operational leverage within your
organization. Corepoint Health's solutions achieve a needed balance of being both intuitive
and sophisticated while delivering solid functionality and performance. Our approach
significantly reduces the demands on your IT staff and budget. www.corepointhealth.com

Email: info@corepointhealth.com
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