Preparing for Your BRIT PACS

Digital radiology provides many improvements in efficiency and accuracy for the department.  However, the system relies on computers to make decisions about how to handle the information generated and these computers have no common sense.  For example, a clerk may realize that Dave Johnson, patient ID = 22333444 is really the same patient as Dave Johnson, patient ID = 2233444 and put the films in the right jacket, but they look like two different patients to the computer.  For a better understanding of the workflow in the digital department, review the  BRIT Theory of Operations documentation for your site.  

This document describes steps that either must or should be taken to facilitate the efficient operation of the PACS.

Staff Prerequisites  

BRIT’s training and training manuals expect that the users have a general understanding of the Windows operating system.  They should know how to use a mouse, how to start and stop application and how to switch between applications in a Windows environment.  They should understand how the pull-down menus in Windows work.  If the staff isn’t at this level, then a good basic course in Windows is highly recommended.    See the Training Documentation for other training prerequisites.    For the system administrators, a good understanding of larger systems, such as UNIX systems and SANs, is highly desirable.  They should also have a good understanding of DICOM and networks.  Classes can be recommended for these.  
Expectations of the Scheduling Application
As per the Theory of Operations, the PACS expects to receive a unique patient ID from the scheduling application.  If studies are being stored for patients from different sites, then care must be taken that the IDs are unique.  If the PACS is to know that it is the same patient, regardless of where the study is taken, then the patient ID must be the same – or a Master Patient Index (MPI) must be utilized. 
The PACS also expects that the scheduling package will generate a unique ID for each exam that is scheduled. This ID is used to track the exam as it moves through the department.  If a unique ID can’t be generated from the package, BRIT can help devise a scheme to make it unique in our PACS.  

If scheduling package does not support an HL-7 interface, then custom interfaces can be quoted.  This will most likely require the assistance of the scheduling package vendor. 

Sites without an interface to a scheduling package must expect many more errors in the data and must watch the system to correct for these errors.  

Expectations of the Modalities – What to look for when buying new equipment  

The PACS will work best if the technologists at the modalities can select patient information from a list rather than typing it in.  The list is provided via a DICOM service called Modality Worklist.  It should be a requirement of all newly purchased equipment.  Other DICOM services are DICOM Store (of course),  DICOM Print, Storage Commitment and Performed Procedure Step (PPS).  Storage Commitment is DICOM service by which the device has the storage of the exams acknowledged by the DICOM server, so the modality can delete it from its local disk.  Performed Procedure Step (PPS) is the DICOM service used by the modality to tell the RIS that the study has been completed.    DICOM Store, Print and Modality Worklist should all be standard offerings today.  Storage Commitment is less common, but if it is not available, then it should be part of the contract to provide it when available.  Check with your RIS vendor to see if they support PPS.  

Determining where different type of studies will be read 
To make the PACS more efficient, studies (including comparison studies) can be autorouted to workstations and stored there temporarily.  Then the user can pull from local disk rather than over the network, making it faster for them to read studies.   If this tool is over-utilized, it can create network problems.  So, not every study can be autorouted to every workstation.  This requires that certain type of studies be read at a handful of workstations.  The system can autoroute a study based on a number of factors including type of modality, body region, referring physician, AE title of the modality and via a schedule (day of the week, time of day).    The user must determine if this can be used at their facility – and if so, they must designate what studies are sent to which workstations.  

Hanging Protocols

Hanging protocols are used to display the images in a certain pattern across multiple monitors, based on radiologists’ preferences.  First, the hanging protocol program will look to see what type of exam it is going to hang.  It looks at the modality type (CT, MRI, CR, etc), the body region (head, neck, elbow) and the exam description.  The body region and the exam description come from information that is entered at the modality.  In the PACS world, these two fields need to be consistent.  For example, Lt. Elbow is not the same as Left Elbow to the computer.  Next, the program looks to see if there is a hanging protocol established for that type of exam.  Hanging protocols can be set-up for a given 1) modality; 2) modality and body region and 3) modality, body region and exam description.    It will select the most specific hanging algorithm available.  

The hanging protocols can be based on series and image number, functions and/or series descriptions.    Hanging protocols based on series and image numbers just look at the chronological order of a series and the images within a series.  The logic could for example place the first image on monitor one and the second image on monitor two.  Some CRs put each image into a different “series” and some put them all in the same series (Minneapolis VA’s put all images in the same series).  So, a 2 view chest  - where the images are both in the same series – could be hung with the first image acquired on the left monitor and the second image acquired on the right monitor.  Note that the PACS doesn’t know which is a PA and which the lateral.  So, the technologists will need to be consistent about sending the studies into the PACS in a consistent manner.

The second method is to use a function, such as the “stack”.  Stack places one image from each series in its own window.  The series can be spread across a single monitor or multiple monitors.  It will start by placing the first series acquired in the upper left hand corner of the monitors and then spreading the other series left to right, down the one monitor and then starts in the upper left hand corners of next monitor.   

The third method looks at the series descriptions within a study to determine which series to hang where,  for example, it might be set to  hang the axial scout on the top half of monitor one and the axial images on the bottom half, then the coronal scout on the top half of monitor 2 and the coronal images on the bottom half.  This more advanced method relies on consistent and unique series descriptions.  The hanging protocol reads the series description to determine where to hang it.  So, if it reads “axial scout”, it will hang it in the indicated spot.  If there is a second “axial scout”, the system ignores it.  If the axial scout series is labeled “axial”, then the system doesn’t know that it is the axial scout.    

What all this means is that the data entry at the digital modality is much more important in a PACS world than in a film world. If time is taken up front to set up the modalities to be consistent then the hanging protocols will work much better.     

For Sites Using Interfaces to Transcription Tools

BRIT’s workstation can be set-up to send exam information to the transcription tool via either a network connection or a serial connection.  Mostly, these are custom interfaces.  The information sent to the dictation system is either the patient ID or the accession number.   In order to use the accession number, the PACS and the transcription system need to agree on what is to be used for the unique exam identifier. 

For Sites Using the Internet

Sites where the Internet will be used for the distribution of images should get their IS people involved early in the process to determine what security we will be required to implement.  BRIT supports everything from https to full blown VPNs.  We can install the VPN or work with the customer to implement their VPN of choice.  BRIT also desires to use the Internet for all PACS sites for monitoring and support of the system.  

Networks
The PACS will be a heavy user of the network.  It will “smoke out” problems with an existing networks that didn’t matter while the networks were lightly utilized.  First, we recommend that the main PACS traffic be isolated from the rest of a network.   The network within radiology must be fast and must be well documented to be able to easily trouble shoot problems.  The PACS does not work on a slow network.  Furthermore, any control by the networking staff of radiology’s networking equipment is highly discouraged.  For example, virtual networking can decrease network throughput and it can be implemented dynamically, without any warning.  Next, for sites distributing the images over their entire network, we highly recommend that good network monitoring tools be used. 
System Administration
The PACS will eventually eliminate personnel in the film room and make other employees more efficient.  However, it does require a system manager (and backup system manager) – or system managers depending on the scope of the project, to monitor and support the computer systems and the users.  Ideally,  this person will have good computer skills as well as good communication skills for working with end-users.  This position requires approximately 1 week of  dedicated training from BRIT Systems and has a list of prerequisites (see Training Plan).    
Tracking Studies Through the PACS

The PACS allows for much more thorough tracking of studies as they move through the department. The status of each exam is constantly monitored.  The statuses at each site will be different, but a common list of statuses and what is required to track them is listed below:

Ordered: The PACS has received the order for the study.  This is normally done via an      HL-7 message from the RIS. 

Arrived:  The patient has checked –in for their exam.  This is normally done via a HL-7 message from the RIS. 

Examined:  The PACS has received the study(or at least some of the study).  This is done when the device DICOM sends the images to the PACS

Unmatched:  The PACS has received the study, but there is no order for that study.  The order has the accession number for the exam; the device should send the accession number as part of the DICOM store of the images.  If it is missing – or different, then the study and the order won’t agree and we have an “unmatched” condition.  This also means that if you are using the accession number for the exam to identify what to report to the transcription system, then the transcription system won’t find the right exam for dictation.  If also means that in the future, a user asking to view a report for that exam (while looking at the images, for example), will not be sent right to it.  They will need to find it by looking at the date, and other information about the exam. 

Critical: Someone at the RIS / HIS or at a device has marked the study as critical.  It will go to the top of reading lists. 

Pending:  A radiologist user has marked the study as Pending, indicating that they don’t want anyone else to read it.  

Read: The study has been read by a radiologist. 

Completed: The PACS has received the report for that study.

