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VistA Imaging - Coordinators: Getting Started!
Brent Fugett:  We're going to go ahead and get started, we got a lot to squeeze into an hour and a half.  Thank you all for coming.  My name is Brent Fugett, I am an IT specialist from the VA in Huntington, West Virginia, and the live meeting audience will have to excuse me while I indulge for just a minute, but wasn't that a fantastic session?  Despite the technical difficulties, but we won't talk about that.  No, the presentation was great, and it made me proud to be a supporter of our veterans.  It gets me verklempt just thinking about it.  It kind of makes you feel a little bit small to see those huge things going on to support our veterans, but make no mistake that the project we're going to talk about, VistA imaging, is an enormous contribution to the patient electronic record of our veterans, and it's been one of the most outstanding projects I've had the privilege to be involved with, and it's a privilege to be able to present to you now.  If you're an upcoming imaging coordinator, just count yourself as looking forward to a wonderful project, put your heart into it as we're going to talk about here a little bit.  Also co-presenting is Michele Krajewski from the VA in Philadelphia, and she's going to be picking up here about halfway through the presentation.  She'll introduce herself in a little bit more detail.  My background is in information technology.  I'm an IT geek.  The type of project that VistA imaging is has lots of components from lots of different perspectives.  You have the IT perspective obviously, because it's a computer-based product.  You also have the biomedical component because of its interface to medical devices.  You have the clinical component because of the way it impacts the clinicians.  And now just to poll the audience, how many people in here have an IT background predominately?  Great majority.  Okay, how many have maybe a biomedical background?  Okay, a few.  Clinical background?  Three or four.  Okay, great.  But the point is that VistA imaging is a jewel with many facets.  You can come at this project from any of those directions and bring a significant contribution, and also learn a little bit about all those other disciplines along the way.  The session outline is as follows - we're going to begin with some terms and to begin, this presentation is kind of a culmination of a lot of the things that I wish that I had learned or known in the very, very beginning.  Things just as simple as terminology.  I spent the first two months with meetings with people talking about modalities, and I'm too proud to say excuse me, what's a modality?  I kind of would go off and say well I'll just figure it out along the way.  Well finally I looked it up in the dictionary, we'll talk about that in just a little bit.  We're going to talk about the different DICOM configurations, or the different configurations and scenarios that VistA imaging can take.  A little bit about DICOM, the protocol.  DICOM gateways is what they are, and the role that they play in the project.  We're going to talk about image quality.  And then Michele is going to pick up and start talking about adding new devices, preventive maintenance, contingency plans, the implementation work group, why that's important, also how to get support, becoming a test site, and then we're going to talk about customer support in general.
Now what is VistA imaging?  VistA imaging can best be described by describing the components of its name.  VistA imaging.  VistA is an acronym that stands for Veterans Information System and Technology Architecture, and it's basically the health information system of the VA's medical record.  Now forgive me, a lot of you, most of you already know a lot of these things, I'm starting from the ground up.  Because this is a 100 series I'm just assuming that you're new to the VA.  So VistA is the primary system for storing and maintaining the patient electronic medical record, and VistA is a repository for storing text information.  It's not sized, it doesn't have capacities to store images, which are typically very large volume of information that has to be stored.  Now imaging is a parallel system that stands alongside VistA, that brings the capacities and the capabilities of storing large amounts of data, in fact terabytes of data.  It allows storage and archive of large amounts of data, it allows you to manage that captured data to do corrections, deletions, and things like that.  And most importantly, it allows retrieval and redisplay of the images in a way that's meaningful to the clinician.  Both systems run in a program code written in MUMPS.  Data that can be stored in VistA imaging include but not limited to scanned documents, rich text reports, EKG's, patient photos, x-rays, CT's, MRI's, and down the list.  Basically almost anything and being added to almost monthly.
Now here's the standard photo of the VistA imaging project that shows a sagittal view of an MRI, and shows a pathology slide and some thumbnails on the side of other images, and an EKG in the back.  And here it is brought alongside CPRS.  Now the 510(k)FDA classification, 510(k) basically means that this a FDA regulated product.  In other words, you can't mess with it legally.  If you go into the code and start messing around and think oh well, I think I'll just tweak, you know a little bit about MUMPS, you want to go ahead and tweak a little thing or two.  You can't do that.  Not legally.  Changing a medical device in a way that alters its functionality most likely results in what the FDA classifies as an adulterated medical device.  In other words, it could be hazardous to be used.  So don't mess with it.  You'll see this disclaimer pop up as you are involved in the project.  

Now some terms to know.  PACS, this is an acronym that stands for Picture Archival and Communication System.  Now DICOM purists might cringe if you say PACS system, although that's a common thing to say, but system is actually part of the acronym.  And it's a system that's designed to store and retrieve patient's medical images.  In some forms, VistA imaging could be considered a form of PACS, but PACS in the industry term as it's thrown around is historically radiologically-centered.  It would be a system that a radiology department would buy to store and retrieve and manage their information.  

DICOM is a standard protocol, it's a lot more standard than it used to be.  It stands for Digital Imaging and Communication in Medicine.  It's a protocol that's used for moving images and image data from one place to another in a standard way.  Way back in the dim times you had all these manufacturers, all these different devices that communicated in all these different ways, and someone said hey, if we're going to unify things in any degree all these different devices need to be able to communicate this information together.  So DICOM was born.
HL7 is a medical text communication protocol.  It stands for Health Level 7, and it's a protocol also but it's typically for transmitting text data.

Modality, this is the one that got me.  When I looked it up in the dictionary it said "something conforming to a standard", which is very appropriate because in imaging it's simply an imaging capture processing device that complies with the DICOM standard.

CPRS is the acronym that stands for the Computerized Patient Record System, which we've been throwing around quite a bit in these sessions, but if you're not familiar with it or kind of wondering about it, it's the graphical user interface that gives you a very easy way to get at all that text data that's stored in VistA.  
The clinical workstation is software that's installed on a workstation that runs CPRS that allows redisplay of those images that are stored in VistA imaging.  And this is a software package that runs parallel with CPRS.  There's been talk for years about integrating the imaging component right into CPRS.  Hasn't happened yet.  It would be kind of nice, but the logistics are still being worked out.

Now diagnostic workstation is a specialized workstation software that allows images to be displayed in a very special way that benefits a radiologist.  A radiologist will want to see images displayed in what we call diagnostic quality.  We'll talk about that in just a little bit.  It allows them to interpret those radiology images without film.

And you'll hear this term also, hard copy versus soft copy interpretation.  Soft copy refers to the interpretation of images in a computer system using software, and hard copy is just like a hard copy of a print-out, a radiologist used to take the film and stick it up in a light box and read it from there, that's hard copy interpretation.

Now VistA imaging can take the form of a number of different scenarios.  These are not necessarily in successive order, but we have the basic scenario which allows storage only with capture workstation, and it's used for document scanning and clinical procedure reports and the capture redisplay, and also capture of images from commercial PACS.  The DICOM scenario takes the basic configuration and allows communication with DICOM modalities.  VistA Rad takes the DICOM scenario and adds VistA Rad to do the primary diagnostic interpretation.  Image routing adds to VistA Rad in order to transmit images over a long distance.  The DICOM scenario with commercial PACS is also, that's part of the basic scenario because that's a mandate.  If you have a commercial PACS you have to secondarily store those images into VistA imaging for portability and uniformity across the VA.  Now in the basic configuration per the VA requirement each facility must have this configuration.  The components are RAID storage, which if you're not familiar with RAID that's Redundant Array of Independent Disks or inexpensive disks depending on how far back in the IT world you go.  It's basically a bunch of hard drives that add up to a lot of redundant storage, it's very fault tolerant, but it's used for relatively short-term storage of images.  The optical Jukebox is a system that holds the images for a long period of time.  The cache term of storage is 75 years they're saying, we're still trying to wrap our heads around that concept of keeping data for 75 years, longer than I'll be alive probably, but that's the requirement.  The background processor which is software that manages the storing and fetching of those images from that Jukebox.  Also the clinical display, these are all components of the basic configuration, the clinical display software installed on workstation as needed.  The clinical capture software installed as needed to capture scanned documents.  

Now here's an illustration of the basic configuration.  You have a clinical user that communicates with VistA, stores data, but it's text only.  This is kind of going back in time a little bit, this is before VistA imaging.  This clinician has to retrieve a copy of an advanced directive document before they provide some form of care.  So they have to go run to the file room, they want to see a signature and confirm, they might have to go and make a photocopy or something like that.  They wish they could do it electronically.  So along comes the clinical workstation with a capture and a scanner, and to that per the description we had before we also have to add the RAID storage symbolized by the little drum there, the optical archive for the long-term storage, and the background processor.  Now what happens is the clinical workstation scans the document and stores it.  The image gets stored in the RAID and also simultaneously gets stored in the optical archive for the 75 years, and then information goes to VistA so VistA has a record of where that information can be retrieved.  So now when the clinical workstation pulls up that information VistA can provide that information to the clinical display system, the image can be fetched from RAID and displayed on the screen.  It's pretty much that simple.  There's more to it obviously in the interim, but it's pretty much that simple.  

Scenario two involves DICOM.  It adds DICOM processing to the basic scenario and allows text information or worklist, you'll hear that term used quite a bit, transfer to and image storage from DICOM modalities.  Now the applications include computer radiography, dental image capture, ophthalmic image capture, and also transferring DICOM images to other modalities such as DICOM printers via DICOM store.  Now while we're talking about DICOM let's describe a little bit about that and bring up a couple other sub terms that will come up in DICOM.  SCU is a term that stands for Service Class User and that's just sort of an unusual way of saying that this is a device that takes a client role or a usage role of the DICOM protocol.  An example would be a device that sends print jobs.  It's a device that users the DICOM protocol to facilitate a transfer of an image.  Now a service class provider is a device that takes a host role, for example, a DICOM print server.  Now DICOM images take the form of a composite format, in other words they are one large file that has two spaces.  The first space is image data that has the actual picture, but then there's a header area that actually contains text, and that's important because in the IT world that I come from, when you're describing an image it's enough to say oh there's that image that I took last week.  But in the DICOM world and the medical imaging world it's critical to know where the image came from, who it's involving, part of the header involves patient identifying information, also exam information, the date of the exam, what the session number is, information about the acquisition modality, it's important to know what device captured this under what conditions, what are the geometries of the information, and lots of other stuff that you probably will never care about, just to be honest with you.  Now in the DICOM scenario we have the same user communicating with VistA, and we have our RAID storage the optical archive and the background processor.  But now we've introduced the DICOM modality in the picture.  This is an example of a modality we have in our radiology department, fairly typical among the facilities.  To the scenario we have to add two devices.  We have to add a DICOM text gateway, which handles the worklist information, and also the DICOM image gateway.  And the reason I use this scenario of this particular modality is because it illustrates the three basic components of a typical DICOM modality.  You have the worklist component, which displays this is the list of patients that I have to be seen.  It helps you organize your to-do list effectively with that modality.  You also have the image capture component, which actually retrieves the images.  And then you have the QA and storage.  QA meaning quality assurance allows the clinician to put the image up there and make sure that it looks right, which is one of the beauties of, the radiology department, when they were so apprehensive about starting this, that was one of the things that sold them very, very quickly is because they had the old wet developer and they'd take their cart full of films in there, take a picture, and then take it and wet develop it and take all that time to develop it, hold it up and go shoot, wrong, have to go back.  And then in the meantime the patient's either sitting there in the exam room freezing or has to go back out to the waiting room if it's an extended period of time or there's a backlog.  With this system they can virtually immediately see the image and know whether they need to recompose or whatever.  Same as whenever you discovered a digital camera, and going from film to a digital camera.  The same benefit.
Now it begins whenever the clinician queries or questions the device to say do you have the most updated list of patients for your worklist?  That query goes to the DICOM text gateway, and it's a little bit deceptive the way I've got this illustrated here, but the DICOM text gateway is continuously polling VistA to update its database.  It's continuously keeping up to date its list of current patients by modality.  That information is communicated over an HL 7 link to VistA, and a DICOM text gateway to the modality.  The information goes from VistA over that HL 7 link, it gets converted into DICOM message, a worklist object, and transmitted and added to the worklist on the modality.  And within the device, the modality itself, that information kind of gets thrown around, in our scenario here the QA device wants to know what patients we're dealing with.  The clinician captures the image and that follows that text information over to the QA storage device, where the two pieces get married up together to form the DICOM object.  You've got the image component and the text component.  When everything is good they store that information, it gets transferred down to the DICOM image gateway where the image gets split apart, the text information and some information about where the image is going to be stored gets sent over to VistA and stored there, and then the image data and the text data get kind of processed and split in some cases, stores on the RAID, and then simultaneously the background processor takes that same information and stores it over on the optical archive.  And we'll touch a little bit on that processing here in a little bit.

Scenario three takes the DICOM scenario and we add VistA Rad.  Now this allows a radiologist to do soft copy interpretation using the VA's in-house written diagnostic interpretation software.  Now VistA Rad is simply image viewing software with tools specialized for radiologists.  It runs on select workstations equipped with diagnostic monitors, communicates with VistA to update exam status when interpreted.  Now patch 65 introduces many commercial features.  It is free, but because it's not something that someone just brings and installs right out of the can, it involves more handling and things on your part.  But as far as the cost it is free.  Now here's our scenario with VistA Rad, and this is typical of any diagnostic interpretation software package fundamentally, but you have VistA communication, you have your storage, the optical archive, the background processor, and now we introduce the diagnostic workstation, the four heads, maybe two heads diagnostic workstation up there.  We have to talk about radiology status when we're talking about diagnostic interpretation, because there are steps the images go through and the process in radiology that you have to be aware of as an imaging coordinator.  That's one of the cool things about being involved in this project is you learn a lot about all kinds of different aspects of the hospital that you wouldn't otherwise be exposed to.  The first status is waiting for exam.  As soon as the patient comes up to the radiology department they check in, they're assigned a case number for their exam, let's say they're coming in for a chest film in this case is what we're simulating.  They're assigned a case number, their case is at a status of waiting for exam, that means they're in the waiting room, and that's also the key to determine for the worklist that this patient has to be given to this modality for potential handling.  Once the image is acquired, as we did in that previous scenario with the images flying all over the place, it goes to a status of examined.  Now once it's in the examined status the patient then comes up on a special list on the VistA Rad software called the unread list, and this is the cue for the radiologists that these are the exams that are unread, you need to read these.  They're sorted in order from stat and urgent exams with descending priority.  Now once the radiologist picks that particular patient to read from, they pull up their images, they get displayed on the diagnostic monitors.  Once they've interpreted the exam the status goes to an interpreted status, and at that point it's the cue for the, they dictate the report into the transcription system, that's the cue for the transcriptionist to type the report up based on their dictation.  Once it's typed in, it goes to a status of transcribed, and then someone in radiology needs to verify the exam report and it goes to a status of complete.  Now some of these may be a little bit different at your site, we have a couple of added steps in between that our radiology department wanted, but essentially that's the fundamental sequence of events.  We won't go into it in any detail, but if you are involved in voice dictation that speeds this process along because you tend to jump right to the complete status when using the voice dictation software.  Now with VistA Rad you can also add the image routing component that allows interpretation over long distances while preserving some performance.  We have two radiologists that actually read in their homes in our facility, and we have two contractors about an hour away that read for us, and we use image routing to speed up the transfer of the information.  The text data stream, which is part of the communication with VistA Rad, is very, very quick obviously, it's a thin data stream.  But the image data stream is very burdensome to a T1 line or a wide area network line, so we use software configured on the DICOM gateways to pre-push the images in advance of reading, so that the images are already sitting there on the workstation.  It makes them immediate to pull up.
Now scenario six involves a commercial PACS, which is not parallel with VistA Rad, if you intend to have one or the other, commercial PACS would be a system in radiology.  The PACS includes a separate patient management worklist component, also image acquisition and QA storage, and diagnostic interpretation components.  VistA imaging, there are granularities here that could be argued, but VistA imaging fundamentally sees a PACS as another modality.  It sends worklists to it, and it receives from it images that are secondarily stored for archive.  Now you notice that this is the same picture that we had in the DICOM configuration, where we had a DICOM modality in radiology, we see the box as bigger, because the same vendor that had that modality also sells PACS, so if you buy a PACS from them you will get not only those modality components, but then you also get another radiology information system component that stores all the patient information for the department.  You have its own image storage, and its own diagnostic workstation.  And you have users that probably use specialized workstations within that system that are independent of your hospital's system.  Worklist comes in, gets processed, and images come back out.  This is from the VistA imaging perspective.  

Now there's pros and cons to the commercial PACS, and also to VistA Rad.  The pros on commercial PACS is that it's self-contained, it's not solely dependent on VistA or any other external systems for functionality, so if you have a problem with the hospital network or VistA goes down or whatever, the commercial PACS can continue to function independently of those systems.  And also the feature set of commercial PACS tend to be very, very robust, because the manufacturers make not only the modalities, they also make the storage and the diagnostic components, so they have quite a liberty to build in some very nice features into the feature set.  Now the cons are that it's self-contained.  If it's integrated with another system like VistA or another HIS there's a potential that if the data must be kept synchronized, so you could potentially have some synchronization issues there, although the manufacturers are obviously highly motivated to eliminate those.  They're relatively expensive to buy and maintain, and the data can tend to be stored in a proprietary format.  So as your site is looking into going either VistA Rad or commercial PACS environment, you just need to be aware of the things to watch out for.  Don't necessarily go on the salespeople, talk to other sites who have used that same system and find out experiences and things like that, be educated about the system you're about to buy.  And that's a good rule of thumb for any component that you buy in any of this stuff.  Just don't go solely on the word of the salespeople.  I get cracked up a little bit, sometimes the department will say well the salesperson told me this.  Oh well, it must be true, why would they lie to me?

Now we're going to take a little bit closer look at the DICOM text gateway.  The DICOM text gateway, which again is the component that forwards worklist to the DICOM modalities, it runs Micronetics MUMPS on Windows 2000 XP, soon to be run on Cache instead of Micronetics MUMPS, and Windows 2003 instead of 2000 XP.  We're kind of in the middle here.  It's a worklist service class provider modality among other things, since it responds to query requests from clients.  Now something to clarify just a little bit, for logical purposes we tend to separate the DICOM text gateway and the DICOM image gateway, but essentially it's the same software and all that you have to do to switch from one to the other is flip a switch inside there.  It's the exact same software.  But we tend to like to have the text gateway component running on its own system for simplicity.  The text gateway uses HL 7 messaging to query VistA for current patient lists, and builds HL 7 messages from exam orders into a global called MAGDHL7 in the text gateway.  The text gateway then responds to query requests for modalities, and pushes those messages and stores them in its own internal database.  The data is converted to DICOM and sent to the requesting modality.  Now the image gateway, again these are identical software packages, different configuration, like the text gateway also runs MSM, it is a storage class provider modality among others, it receives DICOM images from image-producing modalities, and it does the following - first it examines the patient and exam information in the DICOM header, this is kind of important to know.  When it receives an image it goes through these steps.  It looks at the DICOM header and says okay, what's the patient that I just received, I'm also going to look at the social security number, I'm going to look at the accession number of the image that I just received.  Now I'm going to query VistA and say okay, for patient XYZ social security number so-and-so, do you have an exam dated today, case number 137?  If there's not a match, the image gets stuck in the gateway, and you'll see like a little window there that can give you that indication, and flagged for correction, at which point you can go in and do what they call a DICOM correct to correct the image.  If it does match the image gateway does several things.  First it queries VistA for the next internal entry number, it splits the DICOM file appropriately if needed, and we'll talk about that here in just a minute, stores and copies the images to the RAID, notifies VistA of the file locations of where it just stored those images, and then cues a background processor entry to copy that image to the Jukebox.  Now this is the part about splitting the image up that I was talking about.  Way back in the beginning when DICOM was just a fledgling protocol, it wasn't actually a standard yet, the imaging group was already in full force and developing this software.  They had to make a decision.  DICOM was not yet a universally accepted standard.  So they were hesitant to just jump in and say okay, we're going to start storing our images in DICOM, so they opted to store the radiology images in Targa, which was a universally and still is a universal image file storage format.  It's uncompressed, it's pretty much a bit for bit exact representation of the image, it's a fat image, it's fairly large, and there are several components to this splitting.  If you're talking about a radiology image like a chest film, a very large image, you'll have that particular instrument configured to store a .big file, which is a dot-big extension if you look at the actual file.  And that's an exact bit for bit version of the image data inside the DICOM header.  And again, this is for larger DICOM files such as x-rays.  You won't see a BIG file for smaller images, like CT's and ultrasounds.  In CT's and ultrasounds you will have what's called a TGA file.  For larger radiology images like chest films you also have a TGA file, and that was also historically back whenever networks ran at 10 megabits on slower speeds, they used the smaller representation to put to the clinical workstation, preserving the big, uncompressed images, unreduced images, to be thrown up to the diagnostic workstations.  For the smaller file sizes, again like CT slices and ultrasounds, the TGA file is all the image data you will see fundamentally.  You also have a text file, TXT, and that's just like what it is, it's like Notepad or whatever.  It can actually be opened in Notepad, and that is the text content of the DICOM header.  And you also have an ABS file, or abstract.  A more common way of referring to that is a thumbnail, which is a very, very small represented image.  Whenever you pull up the clinical workstation software there's an option in there where you can see all the thumbnails of all the images that the patient has, and it had had to go and retrieve the BIG information it would take forever for it to display, so it pulls up these little teeny thumbnails.  And again, while this was once beneficial process, it's now being replaced by native DICOM storage, and it's been an arduous process that's gone on for a number of years, ever since I was involved in 2000.  Native DICOM storage in that mode, it simply copies the DCM or DICOM file into storage with its associated text and abstract file components.  In other words, in the DICOM mode it stores the DCM file instead of the BIG file.  There's lots of advantages to doing that, if you want to discuss those we can talk after the class, but that's another hour and a half's worth probably.
Now I want to talk about image quality basics before I turn it over to Michele.  In the world where I come from as an IT person, us IT geeks, which sorry but I guess that represents most of you guys too from the raise of hands, we're historically kind of not used to being that concerned with image quality.  If someone would complain about a broken monitor and say the monitor doesn't work, you walk up to it and if you could read the text and it was fairly pleasing to the eye, you would say you're good to go, I don't know what your problem is.  But in the medical imaging world it's a lot more involved.  What you can't see is what hurts you in the medical imaging world.  Image quality is everything.  It's the end product of our process.  It's when we redisplay these images to the clinician, that's the final product.  So it has to be right.  We have the scenario sort of divided up into two camps.  We have the clinical workstation camp, which is most of the workstations in your hospital, the images don't have to be that exact.  They need to be accurate, but they don't have to be what we call diagnostic quality.  When you're talking about a radiology diagnostic workstation they have to be exact.  There's a lot more stringent requirements for that scenario.  I'll talk about that in a minute.  But let me talk about the components of what makes a quality image.  First of all, your equipment has to be good.  Please don't think that you can necessarily go out and buy a $120 bargain basement LCD and it's going to produce a good result for you.  It may very well, but again, we're not just talking about throwing up a word processing document.  We're talking about a patient's medical image.  The equipment has to be working.  With LCD technology it's a lot more robust, LCD's tend to either work or they don't, or if they have problems they're very obvious, like big lines running down through them or missing pixels or something.  With CRT's, the tube type monitors, it was a lot more granular, you could have like flickering and all kinds of other things.  And also, the equipment has to be appropriate.  You have to watch about what types of images are going to be redisplayed.  You probably don't want to have the very, very smallest monitor available for a clinician who looks at lots of chest films and does lots of comparisons, so you have to look at the appropriate equipment.  Also in image quality we're talking about resolution and grayscale.  And resolution we're talking about also another terminology is image matrix.  When you're talking about resolution, this screen that we're looking at is made up of pixels, and the ideal ratio of pixels on the screen to data that you're viewing is 1:1.  In other words, every pixel that's in that image file has its own pixel on the screen.  That's the golden ratio.  That means that if the image has to be reduced, you have to drop pixels.  If you have to enlarge it larger than the number of pixels on the screen, then the software has to add pixels.  But 1:1 is the ideal scenario.  You have to look at the image type requirements.  Chest films for example can be 10 megabytes big and even larger if you're talking about digital radiography, a lot more pixels, a lot more data.  Again in the typical clinical setting it's not that critical, but it's something to keep in mind.  The larger displays, the diagnostic monitors that you see, are rated in terms of megapixels.  In other words, 5 megapixels which I consider the standard, we've always used 5 megapixel monitors.  When they had 3's and 4's we didn't even go that way, we just stuck with 5 megapixels for a number of reasons.  That is 5 million pixels on the screen, 2500 x 2000.  That used to be exotic, but now you can go down to Best Buy and Wal-Mart practically and get a graphic card and a monitor that almost displays that.  It's crazy.  You can get a terabyte of hard drives for $400.  Also you have to look at the intended use.  I kind of jumped ahead there.  Now in terms of grayscale, we're talking about, I say this term 0 to 100 in 1/60th of a second, because grayscale is rated in terms of percentages.  A 0% grayscale is absolute black, 100% grayscale is absolute white, and you have gradients in between there.  Grey scale is probably the trickiest.  It's pretty easy to see when you've got an image blown up beyond its proportion and you can see blocks instead of pixels, or if the image is squeezed down and you can't see detail that's pretty easy to catch, but grayscale is a little trickier, especially for us IT people.  I learned an awful lot from my biomed folks whenever I started into this project.  They taught me the nuances and the Zen and everything of grayscale, and they taught me how to shake a chicken foot over the monitor to make it look right.  But what affects perceived grayscale, and we're talking about perception, it's how your brain registers is what's important.  It's not what's being thrown off the monitor, what matters is what goes into your brain and gets seen.  Doesn't matter if it gets thrown out of the tube or the monitor, if your brain doesn't see it, it doesn't do you any good.  So there are a number of components that affect good perceived grayscale.  First of all, hardware limitations.  Some of the monitors, older, cheaper monitors, can't display simultaneously both ends of grayscale in a uniform fashion, so you can miss data.  I'll talk about that in a minute.  Also the set-up, how you have those devices set up.  When a clinician or a user will adjust their monitor, they'll adjust it for that bright fluorescent tube that's sitting over their head and the window that's open behind their back, not for the content of the display.  They think, again like us, if they can see the text of their documents then the images should be okay.  Also the environment, again the open window behind the back, clinicians kind of have to be a little bit mindful of how the room is set up.  If you're talking about a diagnostic workstation, you don't have any windows in a diagnostic workstation reading room, at least not ones that can't be closed completely.  Darkness, the colors of the walls, the angle of the monitors, all those things, it's a little bit more of a Zen thing when you're talking about a properly set up reading room.  Appropriate and calibrated resolution grayscale is the heart of a diagnostic display system.  Now, how do you get assured that you've got a good grayscale curve?  We use something called a SMPTE pattern.  SMPTE is an old term from back in the television industry days, the Society of Motion Picture something Engineer something.  It's basically a pattern that they would throw up on the televisions to make sure that the televisions were working right, and here's a picture of a SMPTE pattern.  In the cathode ray tube days, which is almost exclusively replaced by LCD panels these days, there were lots of pieces on there, you had these bars over here in the top corners that would be used to tell you things about the alignment of the tubes and whether they were waving back and forth, the refresh rates and things like that, but now these days we're pretty much focused on this band all the way around here, and that's the grayscale curve.  In particular, for clinical displays, you're really just interested in these two little sections right here.  At a minimum you should be able to discern 5% and 95% grayscale levels simultaneously.  And one thing I did not do, I usually come in here and adjust the projector to make sure you can see it, so we're going to find out together whether you can see it or not.  Nope, you sure as heck can't.  What you would normally see is a very faint 5% box right to the left of the 0 and 5%.  This is very typical, if you walk up to a clinician's monitor and just throw this SMPTE pattern up you're going to see something like that.  Either you'll see this or you'll see the 5% box here and a big box of white over to the right of the 95 and 100% areas.  What you should be able to do is try to adjust the brightness and contrast in such a way that you can see the 5% and 95% areas at the same time.  I've actually had in the last, I've been involved in imaging since 2000, so for the last 7 years I've probably had maybe a dozen clinicians actually call and say I think I'm missing something, something doesn't look right.  Those are just the ones that called me.  I'm sure there's lots of others that maybe had an inkling that something was wrong and didn't bother to pick up the phone.  It always involved throwing up a SMPTE pattern and adjusting their brightness and contrast, because they would say something like well the report says there's a lesion here, a faint lesion, but I can't see the lesion.  I go up into radiology, they show me on the diagnostic workstations, I can see them there but I can't see them here, that concerns me.  Those were perfect examples of when these adjustments that are out of whack can cause issues.  Now there are things that you can do to correct this.  If the video card supports look up tables, which is in essence how the diagnostic workstations work, the very advanced cards that they use, then the card can be calibrated for the attached monitor and this is called gamma correction, it's part of DICOM standard part 14, which is probably about a day's worth of training if you really got into it, it's a horribly technical part of a DICOM standard.  And calibration simply means sticking a calibrated puck on the screen, and the software will display various levels of grayscale up on the screen, and the puck will refer back to the software, okay this is what I see, this is what I see, this is what I see.  And it will create a compensation curve in the card that will not only give you the 5 and 95% levels accurately, but all those levels in between.  We actually installed us a piece of software called Imagesmiths years ago which was great because we have like a thousand machines in the hospital, we had to double-check because this sounded too good to be true.  You call the company up and they said well you just buy the puck and the software is free.  Holy cow.  And we had like probably three batches of machines and monitors that sort of stayed together, so what we did is before we did ghost images of those workstations, we took the template machine with its corresponding monitor, we took the monitor and said okay, set to factory defaults, the middle road settings, and then we did a calibration and stored the curve on those workstations and ghosted them.  So then all you had to do was if a clinician, if you had any doubt that the clinician was seeing something was out of whack, you'd say well just reach up to your monitor and hit the self aligner, the automatic configuration button, and it would reset it to 0 and they'd say oh cool, there it is.  So you didn't have to go to their desk.  That was probably the best thing that we did as far as image quality for the masses.  Not required, there is no FDA requirement to do that, but we thought it was a heck of a good idea and a good investment of a $300 puck to do that.  Especially with the software being free.  That's been about three or four years ago, I think probably the software company has probably figured out what was going on and said you know what, we need to charge like $50 a copy for this software.  And we probably would have paid it because it was a very good idea.  Well maybe not $50, but anyway.  Calibration is a good idea for clinical displays and it's a requirement for diagnostic displays.  At this point that concludes my part.  I'm going to turn it over to Michele Krajewski.
Michele Krajewski:  I get all the fun stuff, because this is the stuff that you have to do day-to-day.  He got to talk about the techie end.  I'm Michele Krajewski, I'm from the Philadelphia VA, and I am relatively new in imaging but not new to the VA.  I've been the imaging system administrator since last September, but I was the lead clinical application coordinator and the CAC kind of support for imaging prior to that.  I also have some techie background, but it's more clinical.  So we do get the realm of things in here.  So the best thing is you have to add a new modality, so now I get into we've got all that nice technical background, let's see what we do to make this thing work.  So of course, as Brent said, you're going to get the vendors saying oh, our stuff works, it's approved.  I just had one do it to me last week.  Find out for sure that they have a DICOM conformant statement already on board, if they've been to Silver Spring you can get that information and we'll show you how to get that.  So make sure it's there.  Take a vendor survey, look at networking and security specifics, make sure they're not using modems, see what they're using to interface.  A lot of them have conformed to using VPN to help support your stuff, your equipment, make sure you do that.  Make sure the users don't require administrative privileges.  We have a couple of things with clinical procedures where we have to give them administrative rights to the PC to get some of the interface.  You've got to work with your ISO, work with things to get that out of the way.  Make sure the physical characteristics of the room are okay.  We asked for something, at least with one of our clinical procedures, they wanted to put it in the corner of an exam room.  Well it makes it really hard to try and troubleshoot when they're doing procedures every day.  We had to make sure they had networking connections and electrical connections and UPS's because if they take power down you shoot yourself in the foot.  And then make sure you know, from prior procurements, what you need because they tend to come up routinely from equipment to equipment.  

Make sure you contact Silver Spring.  They're your best friend.  They will help you know and go to these vendors and say uh-huh.  We had a vendor saying yeah, our stuff is approved.  I went to Silver Spring and they said no, they failed their first time, we sent it back to them.  So they were trying to sell something, they told our medicine department it's approved, it's approved, and here it really wasn't, and it just now got approved, but they were in the process of procuring it prior to asking us if it was approved.  So we'll talk about that in a little bit, where you get everybody involved, because it's been a lessons learned at our facility and making sure things are checked before they purchase.  So we want to make sure it's on the list, and yes, it must be approved to interface with imaging.  That's an FDA requirement, we're working with medical devices, can't get around it.  So if the device is not approved, instruct your vendor to contract Silver Spring.  Do not back down on this.  They will try as they might, but hold your ground, it works really well.  In a year I feel like I have power.  And then here's the internet address to get the imaging interface list.  They have been sending it out occasionally through the listserv, so if you're not on the listserv get on the listserv so you can get some of that information.  It's always up there on the imaging website.
So here's our biggest thing.  We have to document.  It is a medical device, we have to make sure Silver Spring has all the documentation.  So you have your image acquisition technical data sheets.  There's two different kinds.  One for your DICOM images, and one for your clinical capture workstations.  Make sure they're filled out, they work for every device that you're putting into place.  So right now we're looking at new CT machines, I have to get a new image acquisition technical data sheet for that new CT machine.  Get it in to Silver Spring before I set up the modality.  So we just make sure all our ducks are in a row.  And when they say each clinical capture device, each scanner, each camera, so different types of cameras, so if you use a Nikon camera, then you use a Kodak camera, you need a technical data sheet for each one of those.  Get them in to Silver Spring.  They will keep a list and they're actually putting them up on the ftp site now so you can quickly drop things over and get them to them.  The image quality certification form, so after you get the modality set up, things are coming across, capture workstation or your DICOM, get your end users, this is your end user check that everything is working, that the image is to their specifications, that they can see everything.  So submit it after everything is up and running, get them to sign it.  Sometimes they'll forget, because a lot of times it's a doctor that's involved, a clinician.  Just write on them, get them to say I need to submit my forms because this is a medical device, and they'll get them back.  The latest forms are always on the website, so we put the website up there, so you can get the latest forms and check, because occasionally they do update them with some specific information.  

Now, you come into work every day, so what do you do?  So each morning, review your basic operations.  Check your gateways, check your background processor, if you have a Jukebox, check your Jukebox.  I have a nice little advantage that they gave us dameware, so from my desktop I can go in and check all my servers first thing in the morning and save myself a little bit of time in going down to the computer room each day, but by checking through dameware  I can see everything's running right, I can check that nothing's backing up.  Philadelphia doesn't have a Jukebox, we send our images to Wilmington, so I'm always checking the background processor to see if that's backing up a little bit, and quickly get on the phone and say is something going on down there, I have 5000 images that aren't getting to you.  And Jody's here too, she can tell you we do communicate a lot with Wilmington to make sure things are working.  Review your logs, check for things that are going on, anything in your error trap.  Check your backups, things can happen, we had a quirky thing with our backup where it just lost it's mind one day, we had a couple of power outages in our computer room so I had to reset some things, but you can quickly check it.  Remove any completed Jukebox copy media if you have a Jukebox, and move it to a secure location.  Walk through your key areas as time permits, that's why I said each day I go in and I pull up dameware and I quickly do the checks on the system to make sure things are operating so that radiology is not on the phone to me at 8:05 saying things are not working.  I get in at 7:30 before they really start their impact.  And then maybe later in the day I'll check on some things, I also have some help that goes down and checks on -- one of our networking actually went down and checked on one of my servers while I was down there and called me up and said you have a blinking light.  So we have different people in the computer room that will tell us.  And we have a log of anomalies.  We keep a book on top of our server rack so when we go down we can keep track of things that have happened.  Monthly check your backup operations, remove any media that you need to take out of your backup, remove it to an offsite location, secure, in case of contingency.  Purge your DICOM gateways if you need to, and check your RAID for free space.  We got lucky enough that we did a RAID upgrade last year and we have 19 terabytes now, so I don't have to do as much purging.  Prior to that we were really short and we were purging every couple of weeks.  If you do want to look on the VeHU website, session 169 last year, Countdown to Performance can give you some backup on this information as well.  That's a great plug for the VeHU site.
Disaster and contingency plans.  Plan for disasters.  Make a point, have your disaster guide easy to follow.  You may not be the one that's involved, there may be somebody else backing you up, something happens, you change jobs, somebody else has it available so keep that.  Label your key information on critical equipment.  We have little tags on our servers that tell us which server is which, we have our RAID so we know what things are going on.  The computer is pretty safe in certain labeling, but if it's out in an open area, you want to be careful not to label too much.  Something that you know, a key somewhere that you can keep.  We keep some spreadsheets with some key information that's on a shared drive that only certain people have access to, so we can get to it quickly.  Document, again, as Brent says this is not official, this is just us.  Consult your ISO.  They have a template for contingency plans and information security plans, so use that.  Let them help you along the way so you don't have to reinvent wheels.  Keep accurate table of contents, have all your emergency contacts, have a system overview with how things are connected so in case you're not the one looking at it they can see what happens.  Have key information for each piece of equipment.  Note what's on which gateway, which modalities you're running on each gateway so that if something happens we can restart it.  We actually had one of our gateways go down, I have a spare one, I quickly was able to open up the spare one, I had a list of what was on that other gateway, restarted everything, had them up within a half hour of nothing the one morning that the one gateway had crashed.  Got that other up and then three days between HP and I getting the gateway back together.  So they were up on a spare gateway.  So I've told my boss when I get some more modalities and I need to really use that gateway, that spare one as a real gateway, that I'm going to request another gateway because that was the best thing having that spare gateway.  I could quickly get the area back up and running in no time, and work on the other gateway with the HP field rep and not feel pressured by people calling me saying is it up yet, is it up yet, is it up yet?  So make sure you know what their function, what would happen, start up and shut down procedures, we actually have that on our shared drive, what we need to do to start up and shut down, and a contingency plan.  We actually just did our VistA co-location, so we had a major shutdown of things and it actually served really well going through everything that day, we just kept our procedures with us and we were up and running with one minor glitch, pretty quickly.  But we had radiology calling us, is it up yet, is it up yet?  So it's good.  And then make an implementation work group, we're reformulating some of those, we have a document scanning work group, so we work with the capture client and with one group, and kind of have ad hoc groups more with our implementation for mostly radiology it seems lately, but get the key individuals together that represent the different disciplines, so your service area that's asking for the modality to be interfaced, imaging coordinator if you have a separate imaging system manager and a coordinator, get them both involved.  IRM, which is me.  Biomed, they've become key with a lot of stuff, I work a lot more with them now than I ever did in any of my former roles.  A lot of times procurement.  We're reinstituted at our facility an equipment purchasing group, so every request that goes down to the equipment group goes through a review.  They have a 5 page form that has to get filled out, and if it's anything that's going to interface with imaging they contact me now.  So they get it through and say is this on the approved list.  They got burnt at the end of the last fiscal year when they got some drop money, and they purchased three pieces of equipment.  Not one of them was on the approved list, yet they were looking at other equipment that had been on the approved list and it probably would have changed what they purchased.  So right now they're sitting there and they're installed, and they don't interface yet.  So we're going to try and work on ways to get them interfaced, but they're in the approval process now with Silver Spring.  We're also one of those sites that is getting a commercial PACS.  It's a big issue, this commercial PACS does not have approval to send from the PACS system to imaging.  So a big lesson learned in radiology, they now have to send to two places.  Imaging first, and then to their PAC system.  So you know, you stand your ground, you find out, and you get procurement involved.  That was a VISN purchase, so I didn't have much leeway in what the VISN decided to purchase.  And then if there's an implementation manager, for one of our bigger projects with the anesthesia record system, there was a biomed implementation manager who I had to deal with quite a bit in getting the project up and running, and interfaced with imaging.  It helps, as Brent puts it, keep the devil out of the details.  You don't get surprises at the end like we did last year when they purchased the three pieces of equipment that oops, I'm sorry, biomed came to me and said I need your VistA storage, I need your VistA worklist, and I said I can't give them to you because I can't accept images from your device.  And you should be involved in every medical device purchase, as I said.  So if you start that and go back to your sites and say hey, we need to incorporate this, IRM has been really big in getting this done and we have presence on the equipment request group and I get e-mails very frequently, can you double check this.  In fact, I went so far as gave the radiology person who does a lot of their procurement requests the website and said here you can go check.  So like to let somebody else go check as well as me, so they go on and we're finding out it helps.  So now, problems happen.  They never do.  How can you get support?  Well, there's always the national help desk, and we put the number there.  888-596-4357.  They'll help you identify who you need to contact with your problem, because you have hardware issues and you have software issues.  Software issues get done by the clin 3, hardware issues a lot of times get covered with HP.  But they'll actually run through and do some checks and get you to the right person.  They'll page the support person and enter remedy tickets for urgent issues.  So if you call them and you're not right at your desk, I tend to put the remedy ticket in while I'm talking to them on the phone and I give them the ticket number.  Sometimes I already know which support person I want to help me.  One of the national support people actually helped set up a lot of our gateways, so he has some strange things on them that I always say I need his help.  Use remedy if you're not familiar, you can also use it to research some things, find other sites that might be having issue, it's a great way to check your calls, see what else is going on.  And then there's HP support, they'll help with server hardware issues.  And they're pretty quick getting back to you, we've had some weird quirky issues that happened and they've been great learning experiences, and they will explain every step of the way what they're doing with you, which is really good.  You learn the system very well.
Don't forget, we have a weekly imaging conference call that's held every Thursday from 12 to 1.  It's a forum for announcing new developments.  A lot of times it's open forum, we can address issues on the call.  Sometimes you find out that more people are experiencing the same issues that you are.  We put the call in number on this PowerPoint that you can get from the VeHU website.  But it's the standard VANTS and 18449 is the code when you call in.  There's also a monthly HP imaging conference call for the hardware end, it's held the third Tuesday of the month from 2 to 3, and it's as I said, a forum for the hardware issues.  There is an e-mail that gets sent out through the listserv, so that's the other thing is get yourself on the listserv.  From the imaging page, there's a listserv.  And there's also a VistA RAD conference call.  I don't tend to go on that, but it's every Wednesday from 12 to 1 as well, so if you need to support a lot more with VistA RAD you can get on that call.  

So here's another plug for being a test site.  Why should you?  Well, it helps move the project along, makes changes, helps your site shape the software.  Sometimes if you reported a problem they'll ask you to be a test site to make sure that the fix they are implementing fixes your problem.  There's lots of phases that go through, sometimes it's an E3R that gets requested, that's through forum, it's an enhancement request form.  You can go in and say oh, I'd really like it to do this, and everybody gets on and says yeah, that's a great idea, and then that sometimes pushes it through and gets development.  Then they go through concept and development, developers look at it, how easy can it go in.  They do internal testing in Silver Spring because of FDA requirements to make sure that things don't get broken, that everything follows-up, that we don't change anything on the device.  Alpha testing is the first level of testing, so you may get asked to be the Alpha test site, particularly if you reported a problem for remedy you'll get asked to do it.  Then they'll ask for Beta testing.  Alpha testing is a lot of major issues back and forth, and sometimes things happen when you're an Alpha site, that you have to quickly back it out, but it works.  Beta testing you get after they've done most of the major troubleshooting with the patch, send it out to a few more sites, so they usually ask for a large site, a multi-divisional site, and a small site to make sure that they've covered hopefully every possible issue.  And then it goes to release.  So once it's at release you get it, you ftp it down, and you install and report any issues back.  If you do become a test site, Alpha or Beta, they will send out testing scripts.  They'll have you do certain steps to make sure things happen.  There's a form that gets filled out to be a test site, there's forms that get filled out once you've tested the scenarios and to send back.  Sometimes they will have weekly conference calls if it's a big patch like I was on patch 59 for the new capture and display client.  We had weekly calls to go over what kind of issues are going on.  Now they're moving on and they're getting ready to release it.  And as a new person, it's a great way to learn the system being a test site.  You can really learn things really fast when things go wrong.  And they are the best support when you are a test site and things do go wrong.  I actually had to put a patch in that was freaky, it ended up putting information into a lab step when they were verifying their lab orders, it added an extra prompt in there for an imaging HL 7 message that didn't show up anywhere until we put it in our system.  So they were on the phone with me within ten minutes and we had to back it out, but they were like it really did that?  I went yeah.  So it was kind of neat.  I learned real quick how some things can interoperate in VistA.  We're going to get on our soapbox a little bit.
Brent:  Just a word on customer support.  I want to preach on this a little bit.  Help me out, choir.  Customer support is the place where you interface with your customers, the people who are providing care to our veterans.  So if that session out there this morning charged you up, it might help to think of every interface, every contact you have with your customers at your facility, regardless of how frustrating, is an opportunity to serve your veterans better.  Now every one of us have known technical people who were notorious for sort of being black box approach with support.  We kind of like to be like in our mysterious zone where people don't understand exactly everything that we do.  That's not necessarily conducive to good customer support.  How that's perceived is that when someone calls for an issue, your problem is yours, and I unfortunately have to fix it, and you're getting in the way of my otherwise happy day, and when all else fails if I don't understand what's going on, I use a lot of techno-speak to sort of cloud the issue and so I can get on to what I really want to be doing.  Well, how clinicians perceive this approach is if they don't react verbally about it, they definitely do internally.  They just don't call you unless they absolutely have to, unless there's smoke rolling out of the back of something.  That is not in your best interest at all.  You want to know when there's the least little issues, you can always disregard it, but finding out way after the fact that there's a major issue is how it ends up going to the front office or a veteran complains to the patient rep.  Now the correct approach is that I regardless, now  that you're talking about the clinician that is the worst one to call, when you see their extension light up you go ohhhh, not again.  You have to sort of find your Zen, you sort of find your peaceful spot, and just picture that veteran at the memorial out there and say that's who I'm serving this morning.  Get your gumption up, and go up there with the attitude that your problem is my problem, and I'm here to help you resolve it.  Your problems, don't let them apologize for inconveniencing you, because you're the reason I'm here.  You're serving our veterans.  Speak in terms the user will understand.  That's the best thing you can do for your customers.  And how clinicians perceive this approach, is they're much more willing to communicate with you, they're much more confident in the system, which you are part of that system, and they're much more forgiving.  Some of the folks in our department have actually gone to bat for us in the middle of staff meetings and defended us because of something that we did in the right way that really helped them out.  We didn't abandon them, we stuck with them, we called them up afterwards, if you get time, it gets really, really busy, but customers really appreciate it if the next day you actually take the initiative and call and say you know that issue yesterday, is that still working for you.  Because that reinforces for them that you really do care about their situation.  Again, this is the way we serve the clinicians who provide the best care in the world for the most deserving population in the world, and that's the American veteran.  Thank you all for your time in this conference.
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