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Minutes

Purpose: Review current reporting approaches and plans for development; assess need for harmonization of reporting approaches and set process for moving forward to implement consistent, standards-based reporting methods under IHE.
1. Consider reporting in terms of Creation, Processing, Archiving, Distribution and Consumption.

a. The report document helps to:

i. document what was done
ii. document the condition of the patient
iii. record findings of the radiologist/cardiologist
iv. guide the selection of care
v. drive the billing process

b. The Referring Physician is the primary customer of the report. Uses the report for the selection of a treatment plan.

c. Patient is the secondary customer.  They are not the intended target of the report.  There are results delivered to the patient but not usually in the form of the primary report.  Sometimes wording appropriate for the patient IS included (no knowledge of the clinical terms), and ultimately the patient should have access to the report. Because of patient/consumer empowerment the status as secondary customer for the report could become an issue.

d. Referring uses the report to reduce their differential diagnosis quickly.

e. Limit the broad range of possibilities down to a narrow range, reduce uncertainty in the diagnosis.

f. For Radiologist, document what you saw and what you did as a record. The report is a legal document, and needs to be authorized and signed. Report is a list of findings that are the basis/premises from which you draw a conclusion.

g. Radiologist does more prose when reading a film.

h. Does more point form when documenting what was done.

i. Cardiologist, document the procedures and the status of the patient.  Make a record of their interaction/interventions. Cardiologists treat their own patient, unlike Radiologists. Cardiologists do a lot of “fill in the blank”. In cardiology it is common practice to report on performed procedures to national registries. This in not considered part of reporting.

j. Q: Is there need for the evidentiary trail?

i. A: Certainly.  Need to reference the data on which the image was based and sometimes include excerpts of the original data (images, etc.)

k. In cardiology many measurements are done, and recorded in measurement documents. These need to be referenced or included in the report, are part of the evidentiary trail. This is important in cardiology, and to a certain extent also in radiology.

l. It can be useful to present sections of a report but the report should never be extracted/fragmented/abbreviated.  It should be transferred as a whole, and presentations can present part at the request of the consumer. Multi-media reports are created today.

m. In HL7 5 requirements are defined for reports:
i. be Persistent
ii. have Authentication
iii. Whole and Integral with context
iv. Stewardship
v. Human readable

n. What is lacking in the HL7 requirements is the requirement for the report to be machine processable.
o. Objectives of use for a report are:

i. Clinical

ii. Research

iii. Education

iv. Administration (operational)

v. Management (planning)

p. Q: How much does it flow into the treatment plan.

i. A: TP: is managed by the referring physician.  The Radiologist may make recommendations, largely related to further tests.

q. Q. What about authentication? To certify the integrity of the report, to record verification of the contents, to record authorship, etc.

i. A: Yes.  

r. Elements of coding include: Patient context, Reason for Exam, Performed Tasks, Findings/Diagnosis

s. Radlex is working to supplement CPT, ICD-9, Snomed, etc.
t. Systems should do collaborative filtering to help people get a good set of ICD codes, etc.

u. Technical Charges relate to performed procedures (often in a separate segment, maybe not in the report, in some cases it can be in the report, in ECG, the report implies the performed procedure), Professional Charges relate to the supervision and interpretation aspects of the performed procedures.

v. Reason for Exam (coded as ICD-9) is required by law to determine medical necessity of the procedure and should be sent with the order.  This is done very poorly today.  Often a broad/inaccurate code is updated after the procedure by clarifying with the physicians.  This should be carried through the exam process.  Would love to also have a relevant extract of the patient history carried along as well.  Instead the radiologist has to go to the patient record and try to reverse engineer the Actual reason for exam.  Often the Tech has also filtered further or made a guess.

w. A problem is that each step is hoping someone upstream with do the work to narrow their work.  It should happen when the physician places the order.  Why did they order it?

x. Pre-approval is starting to push-back and get this done a little better. The report is the output of an ordered procedure.

2. Existing Implementations (and the problems)

a. Radiology (Dave Channin from Northwestern): 
i. Radiologist goes to technical operations area, gets doc of completed procedures (printed with barcodes), one sheet per “order”.  It includes an ICD-9, some freetext reason, maybe some associated patient info, and handwritten notes from technologist, which may note use of contrast, patient motion, other sources of image problems, workflow glitches, time of exam, etc.  (both PACS and RIS could capture the tech notes, but don’t communicate it well to other systems, tech is on RIS 90%, radiologist is on PACS 90%, both need the info).  It’s the token for the radiologists reading worklist (since there’s no reporting function/worklist on the PACS or RIS).

ii. Go to workstation, find the study, display on PACS, use dictation device, barcode in from paper to attach voice clip to the order.  Trash the paper.  Dictate contents in groups, with key identifiers: Patient name, id, accession# (duplicates barcode for redundancy), procedure “name”, reason for exam (may need to create based on a variety of information, may flag as “not given” so billing will follow-up).

iii. Technical section, discussion/findings/recommendations, conclusion, quality control (assessment of the quality of the study, not always done, patient motion, problems with technique).

iv. QC is currently integral to the report, although it could be argued that it is part of the feedback for workflow/process improvement of order performance rather than something to record for Patient X’s medical record.

v. Structure of the report could be generic for 75-80% of free-text reporting.  Could do fully structured templates for specific studies like Mammo screening.

vi. Dictation is available to be called in and listened to on the phone as preliminary.  Dictated status message goes to downstream systems.

vii. Transcriptionist enters report into RIS, and sent to downstream systems as preliminary (but not hardcopy) so referring physician (limited to affiliated docs) can get fast result (and know that it has been performed and a final report is on the way).  Rad is notified that it’s transcribed and does final verification, and signs the report.  Final version goes to paper printer for mail or auto-faxing, and sent to in-patient EMR, out-patient EMR, PACS.  RIS is the source of truth, rest are caching for access.  Telephone and paging are used for critical results.  Some sites use a phrase in dictation to flag for rapid distribution (e.g. found cancer and it’s not on the differential currently).

viii. Report Generation Methods: Canned (Normal), Structured, “MadLibs” (ie, scripts with fill-in blanks), Human Transcription, Speech Recognition.

b. Mammography:

i. Specialty areas may have an additional system, which bridges failings of general-purpose systems in the same institution.  Note the need for many systems/applications to contribute to the interpretation process.

ii. Screening can be entirely structured (check off on a screen or paper) for most, and then dictate for unusual findings.

c. ECG Reporting
i. ECG takes order, acquire 10 seconds resting ECG, that’s tech component.

ii. Send to data mgt system.  Card uses MRN or Accession? to pull it up, type in interpretation or select canned statements from list.  Digital signature applied to verify.

iii. Alternatively, Card gets stack of pages, writes two letters on each one, transcriptionist expands the text to a report, then get reviewed by card.  Report is often distributed without the traces.  Traces archived in electronic system, paper traces discarded.

iv. Distribution may be report, report with image of waveform, image without report.

v. Sometimes distributed as a data reference (URL) back to the ECG Mgt System.

d. Echo Reporting

i. A lot of measurements captured by tech during or right after exam.  Almost universally transcribed to paper. Card does “overread” and fix the numbers as they see fit.  Data is entered into the reporting system to re-associate with the report.  Usually included in dictation.  Often use voice templates (e.g. dictate “row 1 of the table”).  Often also translate measurement in graphical representation (e.g. bullseye diagram of wall motion).  Fax/email the visual presentation of the report to Referring.  

ii. Issue: inclusion into EMR systems is problematic.

e. Cath:

i. Much more procedural information due to intervention aspect.  A lot of non-imaging data collected simultaneously (hemo, etc.).  Captured in procedure log (usually on hemo system).  Draft report that is virtually complete is created at completion of procedure.  Will associate/reference images of key points of the procedure.  Will also include measurements (e.g. ejection fraction).  These details are kept in cardiology and mostly don’t get transferred to EMR.

ii. At the end of the month, staff go through interventional cases, screen out patients excluded for some reason, then re-code pertinent details into a structured coded submission to a registry.  May also send images/report to 3rd party when doing trials on new stents, etc.

f. Q: How do clinical trials impact reporting?  Currently captured into separate system.  Formal Clinical Reports are NOT sent to trials.  Some of the same information may go into another artifact which is sent to trials and additional details may be added, such as detailed measurements.

i. In Imaging caBIG is developing some standard annotations/markup to support their work.  May be done “after the fact”.

3. Major Issues Today:

a. Reporting functionality is not linked to image display function.  Display station does not support reporting function.  Turning to another box makes the Rad mentally leave image space.  Need it integrated.
b. Workstation with reporting function needs to be worklist driven, and be able to work from an externally managed worklist.  Images and other associated information needs to come automatically and fast with selection of the worklist entry. A single “application context” which may be marshalling multiple background applications and data sources.  Get the CAD results, priors, report generation, EMR, etc.  Want to be able to wire functions into an application interface. (Radiologist efficiency)
c. Want access to all the associated evidence (images, history, etc.) from a single display and keyboard and handset.  Some kind of dashboard that integrates the sources of information.  Driven by a worklist, but ultimately the single screenset, keyboard, etc. can present all the available information. 
d. Distribution of reports is a problem.  This is the focus nowadays of the healthcare system. Issue is the integration into the EMR, robust access to report and images.
e. EMR cannot place orders robustly (it is information poor).  It uses site/local dictionaries so the semantics are easily lost when other systems haven’t loaded the same dictionary.  They don’t know what information is needed in an order to a department.  Have a hard time including clinical details in the order, cannot “interpret” results robustly (same lack of shared semantics, use of free text in reports), cannot access images (and they are part of the meaning of the results which should be accessible).  Want access to the “rich content” results produced by rad/card/mammo/etc.  But need to keep the results consumable by reasonably unsophisticated/unspecialized systems.  What richness gets distributed and what richness stays within the specialty dept/systems?
f. Want more structure in findings.  Need templates for exported results that have the right balance of including input structure by value (consumer needs to handle) or by reference (consumer has the option of retrieving).  Probably work for the professional societies to develop the templates.
g. Presentation of radiology results?  Some feel that it is a big problem, others feel that a preferred rendering might be nice, but most renderings do not lose information or obscure meaning.
h. Hard to code the report for billing at time of creation.  (but is it efficient to get the rad to do it instead of the billing people)  Is billing part of the report or part of the order fulfillment process?  Getting the Invoice Diagnosis correct would be a big step forward.  The billing system consumes reports
i. Consumption of results by machines is a problem because of the lack of structure and coded data. The richness of the information is also an issue for human receivers of this data: how to tune and target the information towards the receiver? How to manage these levels of structure? Human generated structure is hard to do. How much to include by value, what by reference?
j. Digital Signing mechanisms should be well supported and well “integrated” in the enterprise (e.g. don’t require re-signing on RIS when signed on special station).  There are different signature mechanisms which can make it a problem to “trace/read” the signature details from other systems.  Coordination is clumsy. Who is the source of truth? The need is that things can be signed on the system where it is most appropriate/convenient, and have that signature be accepted (not need to be repeated) by the rest of the systems.  And should be able to validate/verify/confirm signatures when necessary, preferably without having to identify/locate the original signing system.

4. Radiology Reporting Workflow profile:

a. Conceptually this is a good profile that fully supports the reporting workflow needs. Question is: why doesn’t anyone implement it?  

b. PACS vendors argue that they provide this functionality internally.  Why should they provide the support for external reporting systems? However, much of the context information needed for reporting is not available in the PACS.

c. RIS vendors argue that they provide this functionality internally as well, and are the source of truth for the report.  Why should they provide the support for external reporting systems? However, the images and evidence documents are not available in the RIS.

d. Today people use proprietary desktop integrations.

e. What is needed is:

i. Definition of a real-time interface between image display and report creator actors (including real-time evidence/key image exchange).
ii. Defining a real-time interface between report creator and measurement applications (evidence creator actors).

5. Cardiologists would like to use their reporting package of choice with easy access to selecting key images and redoing measurements on a single workstation.  Currently this is done with vendor-specific integrations or more commonly with the reporting system providing a sub-optimal workflow for including images and editing evidence in the report.  Typically a reporting vendor's image display actor will have far less integration with measurement functionality than the PACS vendor's image display actor and this causes the workflow to suffer.

a. Cardiologists need to be able to have a key image selected in the pacs appear in the report in real-time (as a non-diagnostic image), as well as click on a measurements (evidence) and launch the proper measurement application so that the card/rad can redo the measurement using the proper toolset and have that measurement appear immediately in the report.

b. A smaller issue is defining a real-time push interface into the reporting system for pushing evidence to the reporting system instead of needing to do a query for evidence (this is similar to the recent change for image availability notification).

c. Are there reasons to have 3rd party workstations? It would allow custom/specialty/best of breed report creators.

d. Are there reasons to separate the report data manager and the report workflow manager?

e. What is the value story to an organization?

f. ”We currently have people who are Query Retrievers and GPWL avoids this.”

g. Some issues with worklist are that it doesn’t provide you with the Order details, and it won’t include the data or pointers for non-DICOM input artifacts.

h. Today dictation systems get worklists as an HL7 feed, which they select by wanding a barcode.

i. Problems with workstations that receive pushed data but they don’t do their own deletes so they need more maintenance.  Real headache. 

j. Issue that the ERR doesn’t know about Accession, only OP #?

k. E.g. pain for the edges of the distribution to need administration rights to install the Java to be able to access anything.

6. Wrap-up: Conclusions and Actions

a. The Cardio DRTP profile was well received by the clinicians, implemented by many vendors, and considered a success. There were some issues with the selected HL7 message. Cardiology will replace the current HL7 ORU message with the MDM (Medical record Data Management) message to convey the PDF report. 

b. The RID profile is used in Cardio to retrieve the Report. RID is aimed at the Referring Physician. Is easy to implement for EMR vendors, only need to store the reference URL to the report.

c. The SINR profile has an HL7 encoded message to output the report to an External Report Repository. This message needs an update.

d. Need a better link between the objects resulting form the evidence creation workflow controlled by the Post-processing workflow profile, and the objects created by the report creation workflow controlled by the Reporting workflow profile.

e. The XDS-I profile allows PDF and CDA reports to be distributed cross-enterprise. ECGs are not yet included in the XDS-I profile. However, the distribution intra-enterprise, towards the enterprise EMR, has not been specified today. Explore having the same capabilities we have cross enterprise mirrored inside the enterprise?

f. Need to consider Hospital level workflow (rather than just department workflow).  This would be HL7 between the Order Filler and the Order Placer (and informed more widely?)  How does this differ for inpatient and outpatient?

g. How does this tie into charge posting, feedback to order placer, close the loop? Consider consumers of the data.

h. How does the Report Content Manager inform the Order Filler that the work is ready?  (Performed Work Status Update?)

i. Should Order Placer get a reference to the report in the status message so to help the ordering physician who checks status be able to retrieve the report from the Enterprise Report Repository (HIS, EMR, etc) more easily?  And do we differentiate between the Report Completion defining the end point, or do we need to receive completion of each of the composite steps?

j. Remaining discussions: Distribution, Consumption (DBs, decision assist), Dictation integration, Billing integration, what do they want to receive, linked presentation version and a coded version.

k. Review Rad Departmental Workflow whitepaper for material that could go in here.

l. Need to work on the tables and trim them down then Create/Modify/Deprecate profiles to get the job done.  Look for gaps in the Formats table.  Try creating Flow table and look for gaps.

m. Need templates to move forward on coded reports.  ASE has done the work for that part.  Other areas need the professional societies to do the work.

n. Setup a taskforce/mailing list for Reporting.  Need to pull in Lab, Patient Devices, Patient Care? For participation and sanity checks.

o. Need to reach out to the Dictation System vendors (only small number of vendors in the USA), play a critical role in the current radiology reporting workflow.

p. Circulate the meeting documents and ask people to fill in their feelings in the tables.
· Planning committee and sponsors will review options and invite clinical oversight from endoscopy 
