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VRad - Go With the Flow: Optimizing Voice Recognition to Streamline Radiology Workflow
Good afternoon.  I'm Jeff Chenoweth, I'm a radiologist at the St. Louis VA, and I'll be joined by Dr. Kim Wilson, a radiologist at Southern Arizona VA, and we'll be discussing using voice recognition systems to optimize radiology reporting.
Today we'll be discussing voice recognition to streamline radiology workflow.  We'll be looking at some of the driving forces behind the adoption of voice recognition systems, and we'll be looking at some of the controversies that have also been associated with them.  We'll take a brief look at the development of voice recognition over the past several decades, and then we'll look at a case study of an implementation of a voice recognition system.  We'll be looking at how to optimize setting up a PACS system and integrating voice recognition and reporting and communication systems, and that will be done by Kim Wilson.  And then finally we'll be looking at some practical points for improving radiologist workflow, as well as a brief look at the future development of voice recognition.
The basics of radiology reporting has been essentially unchanged over the last century.  Our product is not images, but rather the radiology report that describes the findings to the clinician with the goal of improving patient care.  It's really the next to the last step in the whole radiology process with the last step ultimately being clinician action.
So why the push for voice recognition system?  Some people, particularly the bean counters and administrators may say that it's an absence of skilled transcriptionists and the costs associated with them.  But these probably aren't very good reasons to adopt this technology.  

Instead in my mind the real reasons to go towards voice recognition systems are to improve radiology report turnaround time and to decrease errors in those reports.  

The radiology transcription report turnaround time has always been a big bugaboo for radiology for many years.  Back when I started we used cassette tapes, we dictated onto a cassette tape, bundle it together with a stack of requisitions, turn it in to a bin, eventually a transcriptionist would pick it up and it would be transcribed and returned for error correction and signature, and unfortunately back in those days it was not at all uncommon for it to take 4 or 5 or 7 or sometimes even 10 days, and clearly that's not adequate.  As the years went by and digital dictation systems became available, we were able to reduce that turnaround time from anywhere to a few hours to several days.  Today with voice recognition systems we can now reduce that turnaround time to minutes, and because of that rapid reporting cycle we can see decreased calls for stat reads or wet reads of radiology studies, and the clinicians have grown to expect the reports to be available shortly after they're done.
So why voice recognition?  Well clearly the key reason is improved radiology report turnaround time with a goal of improving patient care and making the radiology report relevant.  If it takes several days the clinician has already seen the images or not seen the images, but they've already taken some action, and if it takes that long the radiology report frankly isn't relevant anymore.
The problems with the traditional workflow have been that the whole report, review, correction, signature is very much outside the radiologist's normal workflow.  It's very disruptive to the work of the radiologist, and frankly very time consuming.  

The whole review cycle, if you don't have the report available immediately, is very prone to errors during the editing process.  When the transcriptionist types up the report and you don't get it for several days later, you've long ago forgotten what the findings of that study showed.  And then basically you're reduced to checking for grammatical errors to see obvious errors, but simple things that can be very critical, for example saying right when you meant left, getting the wrong date, those can be very difficult to find and correct if it's some time after you've dictated the report.  On the rare instances where I used to be very productive and actually cranked out 100 or 150 reports in one day, I always dreaded coming in the next day because I knew I'd come back to a big stack of reports or once we went into the DHCP computer system I'd have to sit down at the terminal and have to go back through 100 or 150 reports, edit them, correct them, and sign it.  And frankly with a blue screen, by the time you got very far you're in kind of a daze.  If you found an error you were fortunate.
One of the key advantages to voice recognition is the fact that the report is completed while you're sitting there at your workstation, while the examination is right in front of you.  You can immediately correct any errors in your transcription, and once you electronically sign the report and send it off to the computer system, you're done.  You don't have to deal with it, it's not going to come back a day or two later for you to edit and correct.  And the other key thing is association with that is clearly the report becomes immediately available for the clinician to hopefully take action and improve patient care.
Despite all these advantages, voice recognition has been the source of considerable controversy over the years.  

From the point of view of many radiologists they see the technology as increasing their dictation time, which is true.  They see that the voice recognition system doesn't have as good recognition as a skilled transcriptionist, and that's true.  And they complain that the whole report correction and editing removes their focus from the images in front of them, and to some extent that is true as well.
Accuracy rate has been one of the key things that people have complained about.  The vendors will site 95% accuracy rates, and yet is that good enough?  Well many radiologists would say no.  In one study that was reported by the Journal of Digital Imaging, up to 90% of all reports which are transcribed with VR technology had errors, as compared to approximately 10% of reports from a good transcriptionist.
VR potentially can reduce radiologist's productivity as well.  Another study showed up to a 50% longer dictation time, and they also noted that the radiology reports dictated with such systems tended to be 24% shorter.  Now in some cases that might actually be a good thing.  

The economic justification is another area that's been up for some controversy.  Basically you're replacing lower paid transcriptionists by very high paid radiologists.  Does that make economic sense?  One study that looked at this suggested that the more productive the individual radiologist was in terms of actual reading studies, the more cost effective it was to have a transcriptionist as opposed to a VR system.  Of course the converse of that was also true, the less productive the radiologist tended to be, the more the economic shifted in favor of voice recognition.  So the authors of that study concluded it wasn't always very clear as to where the real economic justification for this technology is.
Over the past two decades these controversies have persisted.  Back in 1988 in one of the very earliest voice recognition models they reported that they thought the technology had some potential benefit, but currently it needed considerable technical improvement.  Two decades later the authors concluded basically the same thing, that voice recognition systems are not ready for prime time.  

And yet despite that controversy, more and more clinical departments are moving towards this technology for the advantages that I cited earlier.  Speech recognition systems are currently used in over 1000 radiology departments and more all the time, and because of this it's very clear that this is a key technology that will be with us for the future, and we're not going to be going back to the days of the human transcriptionist.
Radiology reports have evolved considerably over this last century that radiology has been a profession.  Initially we started out with paper reports, and the very early days of the 20th century these reports were often in the form of handwritten letters.  We've moved from that to typed reports and then transcribed reports, and then moved to the model of electronic reporting.
There are various models that we have evolved through over the years and the development of radiology reporting.  As we alluded to earlier, the first model used cassette tapes.  Radiologists would sit down at a Dictaphone connected to a cassette recorder, and he would do his transcription in a big batch.  He'd sit down, read a bunch of studies, collect the requisitions, bundle them up, send it off to the transcriptionist, or more likely as in our case, we'd put them in a bin and at some point in the future the transcriptionist would come by, pick it up, take it back, transcribe it, bring it back to us in another batch, put it in another bin, and eventually we'd sit down, read through the reports, make any corrections that needed to be done, and then eventually sign it.  The whole process was very time-consuming and very inefficient because it was all done in a batch mode.  Batch mode reading, batch mode transcription, and then another batch mode of correcting and signing your reports.
We eventually moved on to digital transcription pools, where we could dictate into a central server.  The transcriptionist could then get into the system and they could pick off studies to be transcribed as soon as they were done.  So that form was very much an in-line transcription system, and yet we're still stuck on the back end with a batch procedure, batch correction, batch signature, still inefficient.
Moves were then made to try to computerize the systems in order to streamline workflow and improve efficiency.  Back in the 1970s one of the earliest efforts was made to develop mark-sense forms, where a computer form similar to the test forms that we've all filled in before, we pencil in the little circle with your #2 pencil, they developed very elaborate forms.  A form would be developed for chest, another form for abdomen exams, another form for GI examinations, and the radiologist after interpreting the study would sit down, pencil in their findings.  It would be fed into a scanner reader and the computer would generate a very stilted radiology report.  Very much sounded like it was computer-generated and not by an actual person.  The General Electric Corporation actually marketed such a system in the mid 1970s and it was actually in use at a number of institutions.
 With the advent of microcomputers people quickly saw the potential for improving the radiology reporting process.  One of the earliest systems in the late 70s used a series of numeric codes where the radiologist could punch in a number, say 23, and the computer would then print out a generic report for the findings that would correspond to a number 23 report and so on.  The next step after that within several years was to use a very rudimentary voice recognition system where the radiologist could say "findings case 23".  That would be recognized by the computer, and again that very generic, sort of stilted report would be put out by the computer.
 In the mid to late 80s with the advent of microcomputer systems newer forms of voice recognition technology had more robust recognition capabilities became available.  A system described as the Kurzweil system was reported by several hospitals including the Boston VA.  These early systems had a total vocabulary of 1000 words, so they had to break up the sections that could be dictated.  So you still had a separate section for chest, a separate section for GI studies, a separate section for GU studies in order to use those 1000 words.  

They found with that system that they were actually able to dictate a report 88% of the time, and yet 12% of the time the system just did not have the vocabulary to create the report that the radiologist needed.  They did describe early use of macros where one dictated word could stand for a boilerplate of a whole bunch of words that the computer could just spit out.  They found that dictation time was increased by up to 20% or longer, usually longer.  

The drawbacks that were noted for the system included the fact that the radiologist's time and attention was diverted from the images towards dealing with the system.  They found dictation time increased and the degree of increase corresponded directly to the amount of abnormalities present.  It was very quick and easy to dictate a normal report, but if there were any abnormal findings dictation time increased considerably.  They described numerous problems with background noise interfering with the voice recognition, and problems with repeated interruptions if the radiologist got called to do this or do that, the accuracy dropped precipitously.  They concluded that the system had potential for the future, but currently was very limited in function and needed considerable improvement.  So that was 1988.
Moving on a decade later, 1999.  Another study looking at voice recognition found error rates of 30%.  They complained about misrecognized words, and guess what?  They complained about increased dictation time here as well.
Today voice recognition has improved considerably.  It now utilizes web architecture.  The systems are now integrated to our PACS system, which is the radiologist's viewing software.  Voice recognition has increased its recognition vocabulary considerably, and report turnaround times have decreased.
Despite all that however, many of the controversies still continue.
We will now move to a look at an implementation case study of voice recognition technology at a VA Medical Center.
The reasons why we want to look for that are numerous.  In the years preceding that we had implemented a new PACS system, so all of our radiology exams that we were now reading were in the computer system.  Because of that we just didn't lose as many films as we used to.  In the old days, a really distressing number of films got lost, misplaced, whatever, and therefore never had a report dictated.  Now that we had the PACS system available, we found that we weren't losing these studies, and therefore we had more studies that needed reports.
CPRS was implemented.  Now the clinician had access anywhere in the hospital to the patient record, including radiology reports.  The clinician expected much more rapid turnaround time because they felt we can get lab results immediately, why can't we get radiology reports?  Why do we have to wait a couple of days?

There's a huge problem with preliminary reports.  When a study would be just done, quite often the clinician couldn't wait around for the report to be transcribed, they wanted an answer right now.  Quite often they'd call up to the radiologist, interrupt whatever he was doing, and then he'd have to put down whatever he was doing and then shift his attention to this other study, deal with that, and then move back.  In association with this resident reporting was a huge issue.  Many of our reports on nights and weekends were preliminarily read by radiology residents on call, but a final report always needed to be generated.  Sometimes there could be discrepancies between the initial preliminary report and the final report, and that could cause problems for the clinician, particularly if they had taken action based on that initial preliminary report.  And so this whole issue of error correction and differences between the initial preliminary report and the final report came about an obviously had the potential for significant legal issues as well.  

In addition to that we had numerous problems with transcription.  We had previously outsourced our transcription, and because the outsourcing company had much greater resources available in terms of transcriptionists available, they were able to improve our turnaround time considerably.  Not to the optimal degree, but certainly better than it was when we had in-house transcription.  And we're very happy with them.  They had a very good accuracy rate and our turnaround time was reasonable given the technology we had at the time.  But then their contract expired and in the usual VA manner was set out to be rebid.  The contract was then awarded to a new low bidder, and we found we had numerous problems.  We had a lot of problems with cut and paste errors where the transcriptionist company would send us the reports, they had to be cut out of their report, put into the actual patient report.  It was a source of numerous errors, sometimes words got misplaced, sometimes whole sentences or paragraphs got lost in the process, and that was a clearly unacceptable loss of transcription quality.  In addition, some of the transcriptionists that worked for the company were not nearly as accurate as what we had been used to.   And so we had a huge problem in this regard.
And then the final issue that really broke the camel's back and caused us to say we need voice recognition was the mandate from VA Central Office to improve turnaround times.  They were requiring a report turnaround time in 48 hours, and we had to have 90% of all our reports done in 48 hours to be successful, exceptional was at 95%, and at the time we were considerably below this.  

So as a result we were trying to look around to see what we could  do to improve our radiology report turnaround time.  Well the obvious answer is hire more radiologists.  And we actually did hire a few extra part-time people, but there's considerable difficulties in hiring new people.  For one thing, radiologists are expensive, and frankly the VA doesn't pay enough to attract people.  So we had considerable recruiting difficulties.  So this was a good thought, really didn't help us very much at all.
Looking around, we really saw no other option but to go towards voice recognition.  We recognized that we needed to improve our efficiency of our reporting cycle and do it with the people we had.
So a proposal was made to our administration, and as that filtered up the channel there was support for not only St. Louis, but for a VISN-wide solution.  And so that's what was worked on.  There were a few smaller centers that were very happy with the state of their transcription, so they initially opted out of this process.
We went out and evaluated and analyzed the existing systems from various vendors that were present on the market.  We sought radiologist input, which is crucial for the success of any such program.  We got input from our administration, from our PACS coordinator, from IT, from our ADPAC, and also did extensive literature review on the systems available.
Vendor demonstrations were an important part of this process.  We had the vendors come in, show us their systems, give the radiologists a chance to get the feel for it.  They didn't have enough time to get their full voice model and full recognition, but at least they gave the radiologists a chance to get the feel of it and the flavor of the system.  And we also evaluated the administrative functions of the systems.
We tried to survey existing users of voice recognition, and that was a useful process however it was difficult because most places only had one system and most people only have experience with one system.  So it's very difficult to compare comments from one center versus another center.  Another problem we found is within any given group you can almost always divide the people into three groups.  There's one-third that love the system, a third that's sort of so-so, they can take it or leave it, and then there's almost invariably a third of them that hate it and wish it would go away.  So that became very difficult for us to try to compare.
Licensing issues were another thing that we considered.  There's various models out there from the vendors as to how you're going to pay for the system.  Do you pay per unique user, do you pay per individual workstation, do you pay for how many simultaneous users you can have versus how many individual users potentially could use the system?

After going through all that the vendor recommendation was made and the selection went forward.
And that's when the real work began of the planning for the implementation of the system.  Extensive documentation review was conducted and site planning was performed.  

The results of this were very satisfactory to us.  Once we had our voice recognition system up and running we were in fact able to make our mandated turnaround time of 90 to 95% of all reports were finished within 48 hours.  There was a cost savings associated with this by the fact we could give up our transcription contract.  As I mentioned before, to me that's essentially a non-issue.  The real issue here is improving our patient care by making sure that reports are available when needed to help take care of our patients.
We learned a number of lessons during this whole process. Clearly one of the key issues is you cannot do enough planning.
We found it very helpful to have a project implementation team in place.  We need members representing all the areas that are potentially affected.  PACS administrators, the transcription administrators, if sites are using an editor that's important to have them on board, IT of course, and very important, you must have a radiologist involved with this.  It's important for the team to be dedicated to this process, it's going to be a time-consuming process, and you're going to need to work very closely with your vendor if you're going to have a successful implementation.  Reading the documentation carefully is a key issue here.
We planned weekly conference calls between us and the vendors, and made sure that everyone was involved with those conference calls.  

On the conference calls it's very important to write down your questions in advance so you know what it is that you're going to be discussing and talking about with the vendor.  Keep minutes of your calls.  It serves as an important resource as you go forward.  This is a very complex project and nobody can remember all the details, or worse yet, people remember the details differently.  So make sure you write down your conversations with vendors on your conference calls.  And make sure you document everything to prevent misunderstandings between you and the vendor, or even between the different members of the team.
Administrator training was critical.  It's important for the administrators to get all the documentation upfront before the vendor rep shows up to start installing the system.  Once again, write your questions down in advance and make sure you take a number of notes as you're going through the documentation.
Test everything involved with the system.  Don't even think about going live until you've tested everything there is in the system and then tested it again.  The vendor will usually supply a checklist of these things that you need to be looking at.
You need to test the overall system and test the user accounts.  Test the registration process, make sure that the CPT codes are being uploaded and integrated into the system correctly.  Test entering orders into VistA and checking the order entry system and the interface between VistA and the voice recognition system.
Dictate test reports.  Check to make sure that they're being uploaded correctly.  Check making corrections on the reports, or making addendums a day or two later, and make sure that they get integrated into the voice recognition system and then uploaded correctly into VistA.  Test every diagnostic code that's being used at your site.  And make sure you're checking parent and descendants to make sure that they're associating correctly.
Check changing orders.  Have a minimum of 100 test patients, more is probably better.  And also make sure that you're testing every radiologist and every resident that's going to be using your system.  Test sending the reports to the editor if you're using an editor, and test telephony if you're using that sort of system that allows people to dial in and actually listen to the report before the written report gets uploaded.
One of the key things that you can do to have a successful implementation is to have a radiologist champion.  Quite often physicians in general, and certainly radiologists are no exception to that, are very resistant to change.  So you need someone on board, one of the radiologists, who can promote the system to the others and help convince them that this is the way to go.  You really need to have a buy-in from your radiologists if the system is going to be successful.  If you really truly want the system to be successful it probably will be.  But if you don't, if you have to be dragged into it by your heels, the system probably will not be very successful.  The radiologists must see this as a method to improve patient care.  They're physicians, so that's something that means something to them.  If they merely see this as something being dumped on them, more work from the administration, they see it as just trying to cut the cost of the transcriptionist, they're not going to want to go ahead with this.  They really need to see the true reason to do this, which is to improve patient care.
You need to overcome the objections from some radiologists.  I'm a physician, I'm not a transcriptionist.  You really need to work as one professional to the other, help them through rough spots, and make sure you keep close communication between the radiologists and the remainder of the implementation team.
One thing we found is that the success of any given radiologist is very closely tied to the adequacy of their training.  Radiologists that have problems making the system work and work well generally did not get very good training.
We set up a system where we had a dedicated schedule for every radiologist to have a dedicated block of time when they were going to spend learning the system.  So they were excused from their other duties, be it CT or interventional or what have you, and blocked out a period of time, this is going to be your training time.  A minimum of four hours is needed with the trainer, but some radiologists, people that have some difficulty, clearly may need more time.  In particular people that have difficulties or people for whom English is not their native language, people that have strong accents, will have more difficulties, and even more importantly people who have poor dictation skills.  We found that even people with very strong accents can have very good recognition if they're good dictators.  But many people frankly are not good dictators, they tend to mumble, they tend to slur their words together, they speak too quietly, and they throw in a lot of meaningless words like um's and ah's and eh's.  That clearly will destroy your voice model.  So one of the key issues we found is people who have a good dictating style who generally have success with voice recognition technology.  It's important to schedule follow-up sessions for your patients.  Don't just train them once and then turn them loose and never come back to them again, but plan on spending some time with them.  After they've gotten a little bit used to the system, come back and have another training session with them.
Once people were trained we decided to go cold turkey.  You could no longer go back to the transcriptionist, you had to use the system.  Continuing support is very important, especially for the people that are having some difficulties with learning the system.  And I think that's something that's way too often overlooked.  The trainer will blow in for their training week, you'll go through all this, and then they'll leave and that's sort of it.  But I think periodically fresher training can be very helpful, particularly with the people who find that over time their accuracy rate is kind of declining.  They may well need some more training.
It's important to have a local person at your site, or probably better yet two people, who are learning how to train people.  The vendor will be there for their week or whatever they've got scheduled, but after that you're going to be sort of on your own and going to have to train internally.  So you need people at your site who have learned how to train people to use the systems.  This is very critical if you have a lot of locum tenens coming in and out, or if you have a lot of residents who rotate in for a month or two and then they're gone and you have a new group of residents coming in.  It's very important to have individual training for the site trainers.  In addition to that, have the site trainers sit in while the vendor rep is training people so they can get tips and learn how to train people in the optimal fashion.
It's very important to have a continual QA/QC process.  If you're going to have long-term success, there's no getting around this.  You need to continually test your system and make sure that it's working the way you expect it.  Test the telephony system.  Test entering dummy orders.  

Make sure that you're looking at the reports that are being generated and see what they actually look like once they get into VistA or CPRS.  And if you notice that one person or several people are having problems with their reports with lots of errors, make sure you go back to them and help them learn the optimal way to dictate into the system, retrain the dictator, and possibly you need to go back and start from scratch, erase their voice model, have the system learn them again from scratch.
Look in CPRS, make sure that the report looks the way you think it looks.  One of the things that people may not realize is if you say "new line" you think it's going to give you a new line, but maybe in CPRS it gets more jumbled up so it's all one big paragraph.  So go back, see what it is that the clinician is actually seeing.  Check to make sure that the electronic signatures are okay.  And check to make sure that the diagnostic codes are being uploaded appropriately.
It's very critical that you have someone in your department, or preferably several people, who are assigned to monitor the success of uploading the reports.  Make sure that you don't have any orphan reports that are just kind of hanging out there because there was an error or a problem in the case number or what have you.  Look for the presence of exams that are out there but haven't yet gotten a report, and then you need to go in and find out what the problem is.
We found it very important to have a support contract available.  That can sometimes be problematic in the VA where support or maintenance agreements are frowned on, but to keep the system up to date we found it to be very helpful.  Keep your contacts handy, know who the person is at your vendor that you need to talk to when you have a problem.
Every time you have a trouble call into your vendor make sure you take notes.  As time goes by and you see you're having some recurrent problems you can say hey, we seem to be having this same problem, we need to find a way to solve the underlying problem instead of putting a Band-Aid on it.  And if you keep that log you'll also find it to be a resource, so when you do have a problem you can say oh yeah, we've had this problem back here last month or last year or what have you, and this was the solution, we wrote it all out, we can go back and fix this ourselves, we don't even need to bother calling the vendor.
It's critical to have a back-up plan.  Sooner or later every system will fail.  You need to know what you're going to do when it does.  You might want to have a back-up server for the voice recognition system.  Another option might be if you have an existing transcription contract at your hospital that's serving another department, maybe you could potentially piggyback on them if your system goes down.  If you do go this route make sure that you test this periodically so that people know what to do and how to handle it, and that things actually go smoothly if you have to turn to it.  Because in general these systems are fairly reliable and you probably won't do it very often, and these systems tend to go down when you can least afford it.  So make sure you test that if that's going to be your route.  Perhaps another medical center has a voice recognition system that you could dial into in an emergency.  But once again, if you're going to go this route make sure you test it periodically to make sure that it works the way you think it's going to be, and that everybody knows what they need to do.  In general my recommendation would be have a back-up server available at your local facility, it will definitely make things a lot easier if you do have to go to your back-up if it's sitting there right at your facility, it's identical to your other server and people are familiar with it.  So that in my mind would be definitely the preferable route as far as back-up.  But whatever you choose make sure you do have a back-up.
Kim Wilson:  I'm the radiologist at the VA in Tucson, 
and I've been reading from my home office three days a week for about four years.  I didn't have a lot of space, so I created - basically I have a 5x7' workspace that I have.  As you can see I've got two monitors that I read the images on for the VistARad, and we don't have our voice recognition integrated with that system, so I have a separate computer there and I have two keyboards and mice.
I wanted to just talk about a few of the things that help the radiologist's workflow, so that they are most efficient and can get the work done also with really good quality of care and good products, reports as a result.  So some of the things I was going to discuss are manager settings, custom lists, health summary, these are things in the VistARad.  Incomplete reports, workload credit, organization of the studies, and report templates and results reporting.
One of the things that I noticed is a nice setting to have, if you go to settings, the mouse, to click on this smart move, enable it rather, that causes the cursor to jump to any highlighted button of a new dialog box.  That makes it a lot easier for the radiologist to hit the right button when it comes.  We're often reading on four monitors and you've been moving all over the place with your mouse, so it's kind of nice that it pops up automatically, the right spot.
In the Manager settings, good default settings is so that Auto-Open Requisition, so when you open a case that hasn't been read yet it will give you the history right there.  And Generate History List, you have two options, one is for locked exams, or for all exams.  If the history list - it's basically a list of all the studies you've opened, if it's getting too long for the radiologist they can click on so it's only for cases they actually interpreted, makes it a little more manageable.  Another important setting is when using the dictation interface you want the default status updated prompted to "yes" only if the case is sent to dictation.  What that means is if a radiologist opens a case and they're not dictating that case, it will mark it as not being interpreted automatically.
The other thing is I think the default when you open it for the first time doesn't include the recent list and active list, and the recent list is helpful because that includes all cases that have been marked as interpreted by one of the radiologists and it's helpful to pick up the cases that were accidentally marked as interpreted.  What happens once they're marked as interpreted is they fall off the unread list and the radiologists won't even know they need to be read.
Under manager also under hanging protocol there's an option, you can search for more recent unread exams to designate as a current exam.  That is a radiologist preference because sometimes you may come in in the morning and there might be three or four films on the same patient in the intensive care unit.  If you start with the most recent study it might save you some time as a radiologist because you might discover that a big pneumothorax already had a chest tube in it and you don't have to call anybody.  On the other hand, some people like myself, I actually prefer to read the oldest case first and kind of read them sequentially in order from the first one that was done, the second one, and the third one.  So I don't click that on.  It's important that this is checked, enable loading matching priors and other related cases for unread exams.  If a radiologist is complaining that they open a case and no prior is opening, that's the first place to check because they may inadvertently unchecked that, and it's really not a good idea to read cases without the priors.  It occasionally has happened and can result in lesser quality reading of the study.  You can also have it enabled for loading matching priors for interpreted and completed exams, and generally you do want that.  If a clinician calls you and wants to review a case, it's preferable to have it open with the prior exams.
There's also some options if your at your institution if you do any routing you have choices on whether you can read cases that were not routed or if they were both locally and remotely.
And in the manager settings there is an area called apply to options.  What that means is what are the characteristics of an image that are going to be applied to the whole series of images, and that is going to vary depending on whether you are reading a CT or an MRI or a plain film, so the setting really probably will vary per radiologist.  So if a person reads mostly MR they're going to want all of these checked so if they change the window level on one image it will change it for the whole, however, if they're reading plain films they're not going to want window level checked here because they're not going to want that same effect.
Another nice feature, I think the default is scale, but you can hold the control button and use a right mouse, and just by sliding it around you can change the size of the image.  That's a really nice feature, so I recommend having that enabled.
This is an important prompt, and also comes checked as a default.  If by chance the radiologist opens up a case and didn't see all of the images of the current study, and then they think that they did so they dictate it and they close it, a pop-up box will say warning, you did not see all the images.  That's very important to keep that on, so that's why it's in there as a safety feature.
Custom lists, that's something that the PACS administrator can create themselves, and usually a consultation with a radiologist to decide what the workload distribution is amongst the radiologists, so where I'm at we have one radiologist generally reads chest and abdomen so we have a custom list called the chest service.  And in there it goes by CPT code, it's been listed that includes chest, abdomen series, and rib films.  Then you can also have all CRDX, that includes all the CR and DX, and it will pick up an occasionally study that might be missed on another read list.  You can have it defined by any or combinations of these things, patient demographics, so you can just have inpatient plain films or inpatient CT.  You can have an exam type, like I said the CPT codes can be put into the custom list.  You can have modality type, we have one that's just CT scans, all the CT scans would be listed there.  Or a combination, such as the emergency department CT scans.  So depending on the volume of the VA that will affect what kind of custom lists you want.  It's really helpful to the radiologist because they can just click on that list and they can see what kind of workload they have going on, what they need to read for the day, what they might need to read right then.  And they don't need to go through the whole unread list looking for work.
The other thing that's really good about helpful about custom lists is that once you have a list that a single radiologist is probably going to read, they can just read that using this function called read list.  What it does is it starts at the top of the list and it automatically loads the first case, and while the radiologist is reading that case it opens the next case in the background.  And so then when they close the current one the next one will open up automatically, it will just keep going right down that list, they can sit and use that same list all day.  The nice thing is if there's a stat or urgent exam coming in, it will go to the top of the list and it will be the next case that opens for them.  The only caveat is that in order for that to happen, that list has to be sorted by urgency when it's created.  If it's sorted by something else, that won't automatically go to the top anymore.  The radiologist can change the sorting on the fly, and that will also stop the stats from coming to the top so they have to be aware of that.
And this was just my preference.  Basically I noticed that there's a prompt, when you open a case it prompts you, do you want to send this case to PowerScribe or Talk Technology or voice recognition, and you have the option of clicking a box there so it doesn't show that anymore.  What that would do is that anytime you open a film, without even warning you or telling you it's going to open up the report in your voice recognition.  The problem with that is that if somebody comes by and says can you look at another case from the ER, you just automatically open it and next thing you know it's opened up the voice recognition and you didn't want that to happen, and it usually causes trouble.  So I generally don't disable that, let that pop-up box come up and you're always in control as to when you start dictating a case.
Here's an example of a custom list, so this one was musculoskeletal, I included all the musculoskeletal films, and as you see the default, the stats and urgents go to the top, and then the routines will go in order from the oldest to the newest, which is exactly the order they should be read.  And then the radiologist can go in and just click on the top there, procedure, and then left sort by procedure.  Sometimes just for a change that's fun to do so that you can read all the ankles at the same time, and sort of concentrate on one particular thing, and read the knees in a row.  Our musculoskeletal radiologist likes to do that.
There's also the option of something called a selection read list, where if you have exams that have multiple linked CPT codes they might not automatically open with the right hanging protocol because on a read list it will just choose the one at the top and it might not be in the order that you want it to be.  

So what you do is you go through the list and just pick out the studies, the CPT codes basically, that you want it to open with.  So here I would pick chest, and this one I would pick the abdomen, and this patient has an abdomen and pelvis that's linked, and then this patient here has an abdomen and pelvis that's linked, but the pelvis is at the top, so I would highlight the abdomen.  And the abdomen and the chest and the chest, 
...so once I highlighted a number of them I can click a button called selection read list, 

and then it reorganizes them.  At this point you can always resort however you want, make sure that the priority, they're doing the stat ones first.  And use it as a read list, it will go from one to the next, it's a very efficient way to read them once you've got that set up.  
It's also useful with residents.  At our institution the residents read a case and they mark it as interpreted, and they dictate it.  So then when they go to sit with the attending they can look at the recent list, where it has all the interpreted cases listed, and they can sort them by name, highlight theirs, make a selection readlist, and go boom, boom, boom, read right down the list.  

That's just an example here, these are all marked as interpreted, so this is the recent list and you can go over here to the interpreted by column, click on that, it will sort in order and then they can highlight them using the shift key.  

It takes about 10 seconds to do that in selection readlist.
And then when they're doing it, if they click the requisition button it will open up the requisition.  They click the dictate it will open up the correct report, at least for PowerScribe, I don't know about Talk Technology or the other ones, but it's a nice feature.  You can just click dictate and it will open up the report.  They don't have to go searching for it.
The health summary, probably everybody here knows about how to make a health summary, but it's created in CPRS and most of the radiologists don't really know about how that comes about.  You can choose portions of the medical record like we made some that include the portions that are of relevance to the radiologists.  So I use it all the time.  You just hit a button and it will give you the health summary for the patient that you're reading, and it helps me to determine whether or not I need to call the emergency room and tell them.  A lot of times I see that they did miss a fracture, they did miss a pneumonia, and I know I better call and let them know.
So on the VistARad there's a button in the center of the manager called health summary.  The first time you open it you can go through and choose, you can look through all the health summaries in the hospital and pick out whichever one you want.  We made numerous ones for our department.  

We have one called radiology that includes the allergies, problem list, the last five progress notes, just pertinent laboratory values that we use in radiology like creatinine, CDC, lactate, to see if they have an ischemic bowel, and alpha feta protein I use to look for liver tumors.  And then they have pathology and surgical reports, which are useful because a lot of times the clinician does not give you the history that the patient has a known lung cancer or colon cancer, it's really helpful for us to be able to get access to that information.  And then discharge summaries are usually a good source of information.  

I also have one for the emergency department, it's just a shorter one, it makes the information more easy to find and includes a lot of those other things.  But the biggest difference is it includes all labs for the last 30 days so that maybe they found the patient had pancreatitis or some other finding that it wouldn't have picked up on the other health summary.  

And we also have one called surgery pathology, which it's useful because it only lists the surgical notes and pathology results, and it's just an easy one to navigate when that's all you're interested in.
We recently had to start doing medicine reconciliation for all patients receiving any kind of IV, so for gadolinium or iodine, every patient who's going to receive that has to have a medicine reconciliation.  So we created this health summary and all it has in it are the allergies and current medications, so we can just make sure that there's no contraindication and then we say patient medicines have been reconciled.
An important thing that radiologists don't usually do themselves but should be aware of is the incomplete reports.  It's not clear who it is in our department, the person that used to do it is not there anymore and nobody has taken up the job, but they need to run an incomplete exam list every day or two to identify cases that somehow fell through the cracks or don't have reports.  They also need to be checking for the failed PowerScribe reports.  The radiologists can help out with this by just clicking on that recent list and looking for the ones that are marked as interpreted, especially with their initials, so they can go in and fix them and check maybe the PowerScribe report or their voice recognition got hung up somewhere.  There's also a waiting for exam custom list that might have a case that the technologist inadvertently forgot to status to examine. And I use that a lot, especially late in the day because sometimes there's a case there from the emergency room that hasn't been status tracked yet, and at least I can go ahead and look at it and put the report in PowerScribe, although it won't upload until it's been status tracked correctly to examined.  Another thing that you can do when you create custom lists, you can have them include cases even when they don't have images.  We do have a problem sometimes where the technologist takes a film but somehow it does not get sent to the PACS, and if that happens it doesn't show up on the unread list.  So the radiologist doesn't even know that this film was done.  However, because you can put those under custom lists, then they would show up there.  So I have that in our chest list, so every once in a while, a couple of times a week actually, I'll find an inpatient film that has no image on it and then I can just call the technologist and have them upload it.  And you definitely do not want inpatient chest films unread for days.
Another thing, the incomplete report, you might identify some radiologist who keeps marking things as interpreted by accident, and you can go and talk to them and try to figure out what's going on there.  For example, the VistARad gives you the power as a radiologist to send two requisitions over to PowerScribe so that you could dictate to different unrelated cases at the same time.  But the problem is, our version of PowerScribe doesn't work with it.  So if you do that by accident we'll end up marking one of those cases interpreted but the report will not be there.  And another setting to check if that happens is to check this one here, make sure that the default status is prompted for yes only for cases sent to dictation.  Therefore, most of them will not be marked as yes.  There's also a setting where if someone is terrible at it you can say the default is no, the default is no matter what they do, that they did not interpret the case.  Because if they read the case, once the case gets uploaded into VistA the film will fall off of the unread list, so it won't have any long-term effect.
Another issue is workload credit.  We only found out maybe  a year ago that if you did a bilateral foot film for example, the CPT code gives you credit for only one foot.  So the clinicians were putting in a foot and using a modified bilateral and we were doing six images and we were only getting credit for three images.  That's bad because we aren't going to have as many technologists as we need, and also radiologists are reading twice the amount of work and not getting credit.  So we ended up removing the bilateral modifier after a long, hard thinking about it that was the only way we could get this to work, and now the clinicians can only choose right or left.  There is an exception that hips, there is a CPT code for bilateral hips and also bilateral knees, both the standing and the sunrise needs.  So those cases we have a separate order that's bilateral hips.
Another thing that is helpful is the organization of studies.  Some of the VAs, the chest with CT is being sent separately from the abdomen CT, and that's being sent separately from the pelvis, which results in their being displayed separately and also the reports, they have to have a separate report for each of those because they're all different.  It's very inefficient, it's also not really the way you want to read it because if you're looking for a metastatic cancer you really want to look at the whole chest and pelvis at the same time.  So the only way you can do that is to create a print set, and that works really well because all of the images will be displayed under each of the CPT codes, for chest, abdomen, and pelvis CT, also the radiologist dictates one report and it goes to all of them.  You can do that with other studies such as pelvis and hip plain films, transabdominal, intravaginal ultrasound, and if you don't do it, we find that if the technologist doesn't link those very frequently one of those ultrasounds ends up with no report for a long time until somebody runs incomplete list and identifies it.  We created a print set called ortho bilateral knees that includes a standing bilateral knees, merchants bilateral knees, and two view right, two view left.  And the nice thing about it is it links all those studies because you do want to read them together, and you also get full credit for doing all those images.
So here's an example.  This is ortho right knee, so it's a two view right knee, a standing bilateral knee, and a sunrise bilateral knee, and they've all been correctly coded, linked together so it says 4 under each of these CPT codes because if you open any of them you'll get all four images.  

The same thing goes with the report, they're all together so I dictate this report and it goes to all three CPT codes.
And this is a similar thing, CT chest, and abdomen and pelvis, and abdomen with and without contrast there.
Report templates are useful when dictating because as we were talking about, accuracy rates of the voice recognition, 95% sounds great until you remember there's like 100 words in a dictation, that means it's going to have 5 errors in it.  So the thing to do is to reduce the amount of actual dictation because then you'll have less correcting.  So some people just make their reports shorter, and what I've done is I've made a lot of templates that basically reduce the repetitive components that uses the same thing, PA and lateral chest radiographs are compared to the exam dated blah, blah, blah.  It's the same one on every case.  It will automatically be there.  This newest version of PowerScribe that we have has a really nice feature where you can put in normal phrases and you put them in brackets and you tab through them, and if you want to change a part of it you just dictate over it and it replaces it.  If you choose not to dictate over it, that phrase will remain in there and you don't even have to look at it as far as correcting it.  It's also helpful to have these templates because they're organized and you'll have consistent reports, the resident can use them as sort of a guide, what they should be looking for, and even a reminder for me to review everything.  Sometimes when I'm looking at a complicated ICU chest I forget to look at the abdomen for free air, but I have that on the bottom of my dictation so it reminds me, don't forget to look at the abdomen.
So here's an example of a MRI of the knee, so standard MRI of the right knee was performed…and then it has a blank where the prior radiograph.  There's always a prior plain film, so I leave that as an open blank and I put in the date.  

I said 3/22/01 prior MRI, most of the time there is no prior MRI so I have in a default of none.  Then each of these sentences I can replace any of them if there's any abnormality in that area.  
So in this case he had a complex tear of the medium meniscus, so I dictate that in there.  The remainder of the findings were normal, so there were a resident they could look through it okay, the anterior cruciate ligament, they look at the posterior cruciate ligament, it gives them a little guide, this is what I should look at.  

And then at the end, impression, and this is a final report.  So the only things I had to worry about correcting was the date, this sentence here, and the impression.  Everything else I didn't even have to worry about correcting, so it's a time saver, big time saver.  

I have it basically for every CPT code.
And for CT abdomen there's a lot of repetitive things in there.  

Lumbar spine.
Feet, standing feet.  I have standing right foot and left foot.
Nice thing about VistARad is that there's a direct link, if it's set up this way, it's not always set up this way, but it's a direct link from VistARad to the voice recognition software where you can just upload it directly, it's a one-way direction.  And I have not seen an error, I mean it's only a personal error that I've sent the wrong case, but I've never sent one and have a different one end up over into voice recognition.  It always sends the correct information.  As I mentioned before I always am in control of when that goes over, when that prompt goes over.  I don't disable this pop-up.
Another nice thing about the VistARad and the voice recognition is that when you're dictating reports a lot of times we have the locums or people coming temporarily and they start out dictating patient name, social security number, and all these other things, and I have to explain it to them that all that is automatically sent into VistA.  It's great.  So you don't have to re-dictate any of that.  You just go right into the report.
And now getting into the results reporting.  It's an issue with JCAHO and the American College of Radiology has some guidelines as to when radiologists should actually contact the ordering clinician, and non-routine communication generally means direct phone call or person-to-person contact, not a fax.  And so findings that suggest a need for immediate or urgent intervention, that would be like you think they may have a perforated bowel or a collapsed lung.  Findings that are discrepant with the preceding interpretation of the same examination and where failure to act may adversely affect patient care.  That's not that common, but kind of obvious that you better call the doctor because they're acting on the wrong information.
And the third one is findings that the diagnostic imager reasonably believes may be serious and unexpected by the treating or referring physician.  These cases may not require immediate attention but, if not acted upon, may worsen over time and possibly result in an adverse patient outcome.  These I think are the cases that end up sometimes in court because the referring physician expected sort of a negative exam and maybe didn't bother to read the report, and the radiologist is assuming that the clinician is going to read the report and it's not life-threatening, so they don't call.  But it's a tough one and it puts us in a tough situation, but that's what the recommendation is in ACR and I think it's a good thing to try to do.
When the radiologist calls the primary caretaker it's good to document to whom the result was called and the exact time, and put it right in the report.  And now we're using a term called critical value throughout the hospital, so it's in pathology, radiology, so basically it's the number 1, findings that suggest a need for immediate or urgent intervention that we call the critical value.  We made a list of them, tried to keep it limited, and when we determine that it is a critical value result then we add in the dictation the time between the identification of the abnormality and relaying the information, and also we put in there that the finding was repeated back by the receiver because these are things that JCAHO comes and asks for the documentation that you're doing those things, and if you have it in your report it makes it very easy.
At the end of the report we have the option to add a view alert, which sends an email alert to the ordering physician.  The radiologists or the chief technologist, perhaps the ADPAC, can work with the CPRS team and make sure that those view alerts are going to where the radiologist thinks they're going.  For example, when we were reading emergency room cases, patients were in the emergency room, we found out that the reports were only going to the ER doctor who tended to be somebody who was like a fellow from the university who'd come over in the evening once a month, and they weren't even getting those view alerts.  Meantime the patient would go for weeks with nobody seeing the result at all.  So we changed it, so now the ER reports also go to the primary caretaker.  Also we discovered that these view alerts records were being purged after 30 days, and it's for the radiologist's protection, I think that they should not be purged after 30 days, that they should be saved as long as they can be.  So we have changed it, 999 days was the longest that we were able to set it to.  And basically it's a record that the view alert went to the clinician and that the clinician opened it and read it.  It will document that.
In our institution the diagnostic codes are code 4 is abnormality, attention needed.  That will send an alert to the ordering physician and/or the primary care doctor.  And then code 5, major abnormality, physician aware, is basically what we use for the critical values.  And it's nice because then you can track it, you can run a list and track over like the last six months, and then you can pull up those reports and document how much time delay you had.  Code 7 is unsatisfactory/incomplete exam, which the technologists can use to track their work.  And code 9 is malignancy.  

And code 9 they use in the tumor registry to identify new cancer patients.  And we also added additional codes for mammography tracking because even though we don't do the mammograms anymore at our institution, although we are starting up again next month, we were still responsible to track the results, and so any patient who had abnormal mammogram, you have to make sure they come back for their follow-up.  So it was a nice way to track that because the women's care, they could just run the report for that and follow-up with those patients.
As I mentioned, the critical results is a list of findings that every hospital makes their own list at this point.  Pathology had made their list of critical findings, for low and high potassium, and so we come up with our own.  The only thing we say is that it's preferable to keep the list somewhat short because there is so much documentation that goes along with it.
So in summary, the goal of using VistARad and the voice recognition is to have efficient use of the radiologist's time, to read the exams in the appropriate order, and have easy access to clinical information, and have a result of complete, organized reports using the voice recognition software to its best advantage.  And now Jeff is going to finish up his component.
Jeff Chenoweth:  Okay.  We'll quickly look at some very practical points on improving the radiologist's workflow.
Our goals are to increase our dictation efficiency, and for radiologists it's very critical for us to maximize keeping our eyes on the images while we're dictating.
There are various different transcription models available to the radiologist using the voice recognition technology.  The way I approach this and the way I recommend my colleagues do is to use the read, edit, done model.  It minimizes the turnaround time and basically the radiologist dictates the report, doesn't pay any attention whatsoever to the voice recognition, dictate the entire report, once you're done with that go back to the transcribed report and then make your corrections, and make the corrections while the image is there in front of you.  By using this you'll minimize the number of errors, if you say right when you mean left, those sorts of real stupid errors that can get you in big trouble, you can fix them right there, the image is in front of you, and it's very easy.  And then once you've corrected your report, electronically sign it, send it off, and once you're done with it, you're done with it.  You don't have to deal with it again, it doesn't come back the next day for corrections or whatever.  You just never have to even think about it again.
Another option that is available with voice recognition technology is to use the batch correct and sign model . Some radiologists claim that this is more efficient.  The idea here is you sit down, you read one study, don't even look at the voice recognition, you dictate it, put it away, go to the next one, dictate that, don't look at the report.  Go onto your next study, dictate that, and then once you're done with all that reporting then you go back and you do your corrections, you do your edits on all the reports you've done during that session.  I do not like this method for a number of reasons, one is it increases your turnaround time.  Obviously if you sit down for an hour dictating stuff, the one you dictated an hour ago isn't available to the clinicians until you go back to it, make your corrections and sign it.  So that really increases your turnaround time.  Whereas if you do it once, correct it, send it on its way, within a minute it's available to the clinicians.  Also I find error correction is much more difficult using this method.  It's much harder to pick up those right or left errors, quite often I find I have difficulty getting my dates correct in the voice recognition, it just doesn't like the way I say dates sometimes.  And then if a date gets screwed up, then I have to go back and call the case up.  Or if there's some other error that yeah, I know something's wrong but I don't know exactly what it was, then I have to go back and call that case up again and look at it.  That's very time-consuming, it's very distracting.  And so that's why I simply do not recommend this model . But like I say, some radiologists advocate that it may be more efficient for them.
The third possible option you have with voice recognition is the so-called editor model, and this actually mimics the old-fashioned dictate, send it to a transcriptionist.  What you do with this is you dictate your report, you don't bother looking at it, you send it off to the so-called editor.  The editor will listen to your report as you have dictated it on the system and the editor will make those corrections for you.  Once the editor is finished with the study they'll send it back to the radiologist, and the radiologist has to sit down, verify that everything in fact was correct on it, and then sign off on the report.  This is a very time inefficient method of doing it.  It's expensive because you'll still have to have an editor available to be making these corrections.  It probably is a little more efficient than the old transcriptionist model in that the editor doesn't have to type the whole report, all the editor has to do is go back and look for errors in your voice recognition, but still you have to have these people on the staff and it is more expensive.  The radiologist still has to remember to go back and sign off on the study and check for any errors.  The times when this might be useful for some situations is if you have a person with a strong accent that just has a very poor voice recognition model, or the radiologist who just has a very poor dictation technique.  They mumble a lot, they slur their words together, they have poor recognition.  For those people maybe this might be helpful, but again, I don't particularly recommend it.
Various transcription styles.  You can free dictate your report just like you did in the old days.  You just dictate the whole report and then you go back and make your corrections and sign.  The other option is as Kim has discussed is to use more extensive use of built-in templates and macros, you can make your own so it will say whatever you want.  If you're saying normal chest study the system can put out whatever you put out to be a normal chest report.  You can go in and easily make changes in those.  And basically you're trying to minimize the amount of actual dictation that the radiologist has to do.  

With a free dictation model one of the key advantages of this is the radiologist maximizes keeping his eyes on the images in front of him.  Disadvantages, the more you talk the more errors you're going to have, and the more time you're going to have to spend editing and correcting.  But still the free dictation model really can be very useful and very helpful to radiologists.  I tend to use this probably more than I should simply because I have pretty good recognition accuracy, and so for the most part, especially if it's a relatively short report, it doesn't take me that much time to do it this way, make a few corrections and send it on its way.
Templates as Kim mentioned have enormous advantages in time savings and improving your report accuracy.  The system really only has to pick up a few words, normal chest, and then it can populate the entire report.  You can develop a very consistent report structure either for yourself or if you want to have some departmental structure you can very easily implement that.  Structured reporting such as bi-rads used for mammography can be very easily implemented with such a system.  

One of the disadvantages to the templates is once again, it's taking your eyes off the image.  And if you're not careful, if you have a whole bunch of things that you possibly can change or have in there, you have to remember that if that's really not applicable for your situation you have to go in there and change it.  And it might be easily to overlook something in there that you really didn't want to send on.
Templates are particularly advantageous for reports that are mostly boilerplate text.  I do a lot of interventional procedures such as biopsies or angiography, and the way I do a liver biopsy is pretty much the same way I do a kidney biopsy which is pretty much the same way I do most of the other biopsies I do.  So I can set up a template that has all that repetitive, boilerplate that doesn't change from patient to patient to patient, and just have a few little fill in the blanks for patient position, prone versus supine, kidney instead of lung, and just have a few fill in the blanks.  It makes it very quick, very easy for me to dictate that whole report.
Another option you have by using templates is you can set up a few very general reports where you can have lots of fill in the blanks, and you can have as Kim described to us, default settings in there for if it's the usual situation you don't have to say anything, you just accept the default and move on.  The other alternative is to have numerous templates that are very specific.  You might have a template for chest with calcified granuloma, that's very common situation, and you can have all sorts of these very specialized reports available and that would really minimize the amount of dictation time you have to do.  So a lot of this basically comes down to how comfortable the radiologist feels and what works well for him or her in any given situation.
Itemized reports are very easy to implement using this system.  For example, a CT of the chest, you can just have a few very structured settings for you and then you go in and fill in the blanks.
If you do use extensive templates I find it very helpful to standardize your naming conventions so you don't have to remember what it is that your standard report is.  You can just describe CT, chest, and maybe a side or technique, and you don't have to look in the little corner in your voice recognition, oh yeah, that's the report I want, have to click that, drag it over.  If you standardize it you can easily remember what the titles for it are and just tell your dictation system that's what I want.
It's important to make your templates easy to change on the fly.  Lots of paragraphs I find makes it very helpful, makes it much easier for me to go in and make changes.  And the other advantage is lots of paragraphs makes it easy for your clinicians to read the reports.
Dictation technique is key for the success of this.  One of the things that sort of surprised me when we began using this is you can actually dictate fairly fast, and the system does a good job of picking it up.  So you don't have to speak real slowly.  But what the system does want is it wants the dictator to be clear and distinct.  To accomplish that know what it is you want to say before you start talking, think before you start speaking, and avoid the use of filler sounds such as ums and ahs, meaningless words such as that.
Speak in phrases.  Get in the flow, get in the rhythm, and the system really likes that a lot.  If you have an error, don't just correct in individual words.  Select several words adjacent to each other so you have a bit of a phrase and then correct that, even if only one word needs to be changed in the phrase, change the whole phrase.  Your recognition accuracy will improve.  Use complete sentences of course and as I mentioned earlier use liberal paragraphs.
Have a consistent style in your dictation.  Keep your reports short, the fewer words you're talking, the fewer errors you're going to have in it.  I prefer not to number individual items in my impression.  It really doesn't help the reader, just put it in paragraphs.
Dictate the study, then correct.  Keep your eyes on the image, then go back and make your corrections.
Microphones, make sure you have the microphone in good position, which is usually right in front of your mouth.  Some people find the use of headsets helpful to keep that constant orientation of the microphone.
In your environment minimize the amount of ambient noise in the background.  Try to eliminate the constant distractions.  If you're in a big reading room with the bullpen situation, that really hurts your recognition rate.
Have your monitors laid out in an efficient manner.  
Consider having your voice recognition on a separate monitor so you're not having to deal with pop-up windows all the time.
Train the system.  If you're having problem words train it what it is that you really mean.  I sometimes had problems if I said case number, it came out December.  If it pulmonary, it came out bony.  So go back and teach your system, all the voice recognition systems have ways you can go in and teach it so it learns your vocabulary.
Remember you need a very specific way to upload things into CPRS.  One problem that we ran into is if you had a space in front of impression: it always had to have impression:.  That space in there threw it off, it didn't upload.  So watch out for things like that.  One thing we found very helpful is in every report to have the radiologist dictate the case number.  Now yes, all that information automatically flows from the system through the voice recognition and back into CPRS, but if they have an error, you accidentally dictated the wrong study, if you have dictated what the case number was it's much easier for your administrative people to go back, figure out what went wrong, and then get it fixed for you.
Remember how your reports look on the VR screen may not be how your reports look in the PACS, may not be how your report looks in VistA or CPRS.  So always go back and look and see what the final output is.  Remember a new line is not the same as a paragraph.
Residents, as Kim mentioned, we find it very helpful for the resident to pre-dictate the case, sit down with the resident, make your corrections right there while the images are in front of you once again, and then send that report to the attending physician.  If you already made out your reports while you sat down with the resident, you really don't even have to look at it again.  You can just sign it, send the report off.
To be successful with voice recognition you really have to want to make the system work.  Now if you want it to work, it probably will.  If you have to be dragged kicking and screaming into using it, the system probably isn't going to work very well.  Remember that as much as you trained the voice recognition system to recognize your voice, it also turns around and trains you and you start to learn what it is the system wants from you.  And then you adapt your dictating style to meet what the voice recognition system wants.
For future development of these systems, 
well clearly they need improved accent recognition.  They need better to recognize small words.  One of the things that really surprised me is the system does great on these $64 fancy medical words, but it's the small words it has problems, the ands, the ahs, the v's, that's the things it has difficulty with.
We need to improve the integration of the voice recognition system with the PACS system and with the HIS-RIS system.  It's still too easy to mark a case as being read when it wasn't, it's too easy to mark the case as being unread when it was read, it's too easy to have an error where you hang up the report, i.e. if you have a space in front of impression: it doesn't upload.  And it's too easy to forget to sign off the report.  And these things need to be looked at and improved.
Clearly these systems need improved grammar checking.  They're actually surprisingly good but they still have problems with the common grammatical errors that you learned long ago in grade school, and this is something that the vendors still need to work on and improve.
Structured reporting will become increasingly important as time goes by, and these systems need to improve their support for these structured reporting systems.
We need a seamless integration of communication.  It's no longer good enough to just have the report out there.  We need to find ways to automatically send alerts to the clinicians so that cases such as Kim mentioned where a small lung nodule that's not an immediate threat to the patient but could be potentially a serious cancer doesn't get lost in the shuffle.  We need to have ways that we can have feedback from the radiologist to the technician if there's quality control problems.  And we need to make sure that we have a way that we can automatically page the referring provider if there's a very urgent situation that they need to become aware of, and integrating that possibly into email systems or other systems would be very helpful.
Ultimately one of the problems that voice recognition has had over the years is the fact that we all know how it's supposed to work.  It should have worked much better than this a long time ago.  We've all seen the sci-fi movies and TV shows where the computer have perfect recognition of everything you talk to it, and you can actually have a dialog or a conversation back and forth.  We've all seen movies such as 2001 and that was some years ago, and computers were supposed to have understood us much better than they do.  And this has really been I think one of the drawbacks and why people tend to get frustrated with these systems is because as good as they are, and they are pretty good, they're still not as good as we think they should be.
On our final note, the VA does have an email group for users that are using voice recognition technology, so if people are interested in the subject or you've got a system and you've got questions about it, it's very easy to send an Outlook message to the mailgroup, which is VHA Radiology Voice Recognition, it's in the Outlook address book.  Just send it to this address and all those who are involved with voice recognition who are interested, you can get their opinions.  If you have problems you can ask for solutions for these.  So I encourage anybody who's thinking about these systems or have them in place already, make use of this mailgroup. 
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