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            12 Cardiovascular Business March/April 2008 Traditional cardiovascular image management and reporting conﬁgurations are brimming with both workﬂow and patient care challenges. Physicians may be forced to log on to multiple systems to access patient images and data, which not only im- pedes workﬂow but can also slow diagnosis, decision-making and treatment. Reporting presents similar challenges. A single site may use a variety of paper and transcription-based options, making database creation and registry compliance labor-inten- sive and time-consuming. Multiple, disconnected systems trans- late into a greater burden on IT staff, too. In many hospitals, management and troubleshooting of outdated systems consume scarce IT resources. The status quo, however, is a dying breed. Hospitals and car- diology practices across the country have tapped into a new paradigm that offers signiﬁcant clinical and operational beneﬁts. Agfa HealthCare’s IMPAX Cardiovascular Suite (IMPAX CV) delivers a one-stop shop for car- diology image access and struc- tured clinical records. IMPAX CV includes a cardiology PACS, which delivers advantages on a number of fronts including simple access to patient images and data and consistent struc- tured reports, which can lead to efﬁcient clinical decision-mak- ing. It represents the business model for the future of cardio- vascular image and informa- tion management, providing a means for sites to enhance pa- tient care, communication and workﬂow. This month, several hospitals and cardiology prac- tices share the secrets of their success with Cardiovascular Business. The diverse deployment University Hospitals in Cleve- land, Ohio, represents a diverse and widespread health system. Its facilities run the gamut and SPECIAL SECTION | Cardiovascular Information Systems BY LISA FRATT › Cardiovascular image and data management can be challenging. Procedures are diverse, and many facilities operate multiple decentralized information systems. Plus, some hospitals and cardiology practices continue to rely on outdated and inefficient technology like tape-based storage for cardiac cath procedures. Streamlining Cardiovascular Image & Information Management Agfa HealthCare’s IMPAX CV is ideal for multimodality cardiology environments including cath, echo, non-invasive vascular, nuclear cardiology, and ECG data management to create a single, integrated cardiovascular image and information solution. 
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12 Cardiovascular Business March/April 2008
 Traditional cardiovascular image management and reporting configurations are brimming with both workflow and patient care challenges. Physicians may be forced to log on to multiple systems to access patient images and data, which not only im-pedes workflow but can also slow diagnosis, decision-making and treatment. Reporting presents similar challenges. A single site may use a variety of paper and transcription-based options, making database creation and registry compliance labor-inten-
 sive and time-consuming. Multiple, disconnected systems trans-late into a greater burden on IT staff, too. In many hospitals, management and troubleshooting of outdated systems consume scarce IT resources.
 The status quo, however, is a dying breed. Hospitals and car-diology practices across the country have tapped into a new paradigm that offers significant clinical and operational benefits. Agfa HealthCare’s IMPAX Cardiovascular Suite (IMPAX CV)
 delivers a one-stop shop for car-diology image access and struc-tured clinical records. IMPAX CV includes a cardiology PACS, which delivers advantages on a number of fronts including simple access to patient images and data and consistent struc-tured reports, which can lead to efficient clinical decision-mak-ing. It represents the business model for the future of cardio-vascular image and informa-tion management, providing a means for sites to enhance pa-tient care, communication and workflow. This month, several hospitals and cardiology prac-tices share the secrets of their success with Cardiovascular Business.
 The diverse deploymentUniversity Hospitals in Cleve-land, Ohio, represents a diverse and widespread health system. Its facilities run the gamut and
 Special SecTion | Cardiovascular Information SystemsBy Lisa Fratt›
 Cardiovascular image and data management can be challenging. Procedures are diverse, and many facilities operate multiple decentralized information systems. Plus, some hospitals and cardiology practices continue to rely on outdated and inefficient technology like tape-based storage for cardiac cath procedures.
 Streamlining Cardiovascular Image & Information Management
 agfa HealthCare’s iMPaX CV is ideal for multimodality cardiology environments including cath, echo, non-invasive vascular, nuclear cardiology, and ECG data management to create a single, integrated cardiovascular image and information solution.
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CardiovascularBusiness.com Cardiovascular Business 13
 include Case Medical Center, a 947-bed hospital and academic medical center, as well as multiple community hospitals and out-patient clinics. In June 2007, University Hospitals replaced sever-al aging cardiac image and data management systems with Agfa HealthCare’s IMPAX CV. The state-of-the-art system serves as a central repository for echocardiography, non-invasive vascular and cath studies for 12 University Hospitals sites in three coun-ties. EMC CLARiiON and EMC Centera are deployed to manage enterprise storage needs.
 “Physicians no longer need to access different systems to view echo and cath studies,” says Keith Fox, supervisor of adult echo-cardiography laboratory. University Hospitals also plans to mi-grate or convert 10 years of historical data onto IMPAX CV to meet a state mandate for retention of patient data. “The migra-tion is complex and will take two years, but it will improve the delivery of patient care because cardiologists will be able to view and compare current and prior data to determine if the patient’s condition has deteriorated or improved,” explains Fox.
 The ultimate goal in the health system is accelerated and im-proved patient treatment, says Cardiology PACS Project Manager Linda Smitley, RN. Rapid report generation and distribution fa-cilitate the organization’s patient care goals. “Agfa HealthCare’s clinical structured reporting capabilities made it possible for University Hospitals to meet this goal,” says Smitley. With IM-PAX CV, cardiologists complete the reporting in the cath lab while the patient is on the table. The completed document can be faxed to the patient care unit and to referring and attending physicians, promoting prompt and responsive patient care.
 The streamlined IMPAX CV Reporting module improves the hospitals’ previous model. The previous report workflow en-tailed multiple steps; physicians completed reports at the end of the day before sending them to transcription. After transcription returned the report, cardiologists proofread and signed the docu-ment before sharing it with other clinicians. The time difference is significant; in some cases report turnaround plunged from more than 72 hours under the transcription model to same-day results with IMPAX CV.
 Structured reporting capabilities benefit the echocardiogra-phy and vascular realms, too. “Accreditation in echo and vascu-
 lar requires consistency across all [affiliated] hospitals,” explains Smitley. “The required level of consistency is almost impossible without a robust structured reporting solution.” Prior to Agfa HealthCare Cardiovascular, some University Hospitals facilities used structured reporting, but others relied on manual dictation or check sheets that were routed to transcriptionists, so report structure varied among physicians. The model not only made it difficult to enter data into databases and registries, but also in-corporated a level of subjectivity.
 In contrast, IMPAX CV Reporting offers a streamlined, con-sistent model; universal clinical structured reporting requires cardiologists to use consistent phrasing and terminology. Ev-ery physician on staff uses the same definition of clinical terms, such as “moderate blockage.” Plus, the system can fax results, so physicians can proceed to diagnosis and treatment. “Accelerated diagnosis and treatment can translate into a more rapid patient response and greater likelihood of improvement in the patient’s condition,” states Smitley.
 In addition to expediting patient care, structured reporting can also deliver financial and workflow benefits by eliminating the need for transcription and subsequent physician proofreading.
 The other critical half of the cardiac-care equation is the re-ferring physician population. IMPAX CV delivers significant clinical and productivity muscle by providing simple access to patient data and images. Physicians can access cardiology reports and results through the use of Agfa’s Cardiovascular Enterprise Viewer (CVEV), which permits a physician to view images on any web-enabled PC. “There are no more calls from physicians looking for reports,” notes Fox. Plus, physicians can view images online immediately after acquisition.
 A final benefit of CVIS? IT is nearly a non-issue. University Hospitals’ disaster and redundancy strategy includes a backup database at each site. “If a system does go down, patient care can continue without disrupting other functions,” explains Fox. Car-diologists can access images via the backup database. In the past, acquisition workstations served as the backup. If the main cardi-ology data center failed, physicians needed to view images at the modality. The arrangement meant that modality devices might not be available for patient imaging during downtime.
 Sponsored by an educational grant from Agfa HealthCare & EMC Corporation
 “Accreditation in echo and vascular requires consistency across all [affiliated] hospitals, the required level of consistency is almost
 impossible without a robust structured reporting solution.”Linda smitley, rN, Cardiology PaCs Project Manager, University Hospitals in Cleveland, Ohio
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14 Cardiovascular Business March/April 2008
 efficiency, quality, economicsEMH Regional Medical Center in Elyria, Ohio, is a high-volume cardiac center. The medical center’s seven cath labs complete about 7,000 procedures an-nually, and its echo volume stands at about 15,000 studies annually.
 The center deployed Agfa’s IMPAX CV in 2003, and the comprehensive image and information man-agement system has provided EMH Regional Medi-cal Center the scalability and flexibility necessary to evolve in the changing cardiology arena.
 Prior to IMPAX CV, EMH relied on two unreli-able, inefficient storage systems. “The tape-based cardiac cath system had passed end of life. It was not reliable or efficient. We stored echo studies on VHS tape, which was very inefficient and consumed a lot of space,” recalls Charlotte Wray, director of cardio-vascular services. Locating an historic study was a bit like finding a needle in a haystack, and tapes didn’t always withstand the test of time, so even “found” studies might hold minimal clinical value because they were unreadable.
 “We wanted a technology-forward solution that could provide rapid viewing of current and historical images and a safe and secure archive for our high volume of studies,” says Wray. At first, IMPAX CV seemed like a two-for-one solu-tion, as the system replaced the outdated cath and echo systems, providing physicians with anytime/anywhere access to images through the IMPAX CVEV web-based solution. The CVIS, however, delivers additional value beyond cath and echo image management.
 That’s because image management is only one part of the CVIS puzzle. The other, equally important function of IMPAX CV is the physician reporting/database function. “All cath labs need a way to categorize procedures and organize them for data submis-sion to national registries,” says Cath Lab Manager Don Schiff-bauer. Prior to Agfa HealthCare Cardiovascular, the process of submitting data to American College of Cardiology (ACC) reg-istries was manual, labor-intensive and retrospective. The center
 was required to fill in paperwork for each of its thousands of pa-tients. “At any time, we might have been several months behind on submission,” notes Wray, “and it wasn’t uncommon to autho-rize overtime to complete the paperwork.”
 Fast forward to today. Information is gathered in real-time as catheterizations are completed. “It’s efficient, automated and economical,” sums Schiffbauer. In addition, data are consistent across all physicians as users can look up definitions and param-eters for any data element via embedded hyperlinks. Plus, data are immediately available for quality assurance purposes or edu-cational conferences.
 IMPAX CV delivers additional reporting benefits as its physi-cian reporting component is customizable by site. EMH Medical Center improved reporting workflow and consistency by creat-ing standardized text for common report sections. “Physicians no longer have to hunt and peck for commonly used language, and the reports are thorough and consistent,” says Schiffbauer.
 Special SecTion | Cardiovascular Information Systems
 While implementing a CVIS can streamline cardiovascu-lar imaging and information
 management, ensuring that the image management and reporting capabilities have a strong information infrastruc-ture in place to support and facilitate
 clinical workflow is key to its success and survival.
 Establishing a strong in-formation infrastructure is priority No. 1 to provide the scalability, accessibil-ity and redundancy an organization needs.
 Zeeba Mercer, director of technology for Aris Tele-radiology, part of Summa Health System in north-east Ohio, says that with EMC CLARiiON networked
 storage systems and EMC Centera content-addressed storage, both radiol-ogy and cardiology gained the necessary infrastructure to support short term and long-term archiving.
 “We needed something that could ac-commodate seven years worth of data to maintain ACR compliance,” Mercer says. “With an annual volume for all five hospitals of almost half a million procedures per year, we needed an infrastructure that could handle new procedures plus prior procedures to be able to expand as we grow.”
 For Norton Healthcare, in Louisville, Ky.,
 EMC CLARiiON and EMC Centera offered a more robust way for the systems’ near-ly 2,000 physicians to access and store critical patient data including cardiology images, according to Tim Ely, clinical im-aging project manager. With the annual medical records volume growing expo-nentially, Norton determined that EMC’s backup, recovery and archiving solutions would help accelerate clinical workflow and improve turn-around times.
 “One of our IT objectives is to have one central repository that any physician can access to gain any and all information on their patients,” Ely says. The objective is to get everything—the HIS, cardiac and radiology images and reports—into the EMR with immediate access, Ely says, and with an EMC information infrastruc-ture, they have achieved this.
 Mercer and Ely agree that there are two things IT departments need to analyze about the organization’s cur-rent information infrastructure prior to implementing a cardiology PACS or CVIS: the capability of the infrastructure to support the necessary bandwidth and storage capacity, and an understanding of the end-result of the implementation.
 Mercer says it is important to look at how many facilities will be incorporated and how much bandwidth is needed between those facilities because “if you have slow images transfers coming back and forth from the data center and then being dispersed back out to
 the facilities and referring physicians’ offices, patient care will be delayed,” she says. Summa currently has 1 gigabit lines between facilities and DS3 lines for their outpatient centers.
 “You need to have a three-, five- and seven-year plan for storage to get an accurate estimate of future growth based on the amount of studies and type of studies you hope to send over that timeframe,” Ely says. Norton simply added more space to cardiology and echocardiography as needed, building on the existing capacity.
 The second piece to the information infrastructure puzzle, Mercer says, is an understanding the end-goal of the implementation. “Once that has been determined, see what is needed to ac-complish that,” she says. For example, to accomplish the goal of becoming a paper-less and filmless system, Mercer needed an information infrastructure that would enable the ability to pull up prior imaging studies and information in a short-term capability, while at the same time, dupli-cate it to the long-term archive.
 “The need for clinical case management is to be quick. And to be competitive, you need a solid information infrastructure to support that,” Mercer adds. “The deployment of EMC solutions helped us to unify all key healthcare professionals in our system together to provide best possible care to our patients.”
 By Sarah Lamberti
 DaTa criTical: Information Infrastructure Accelerates CVIS Workflow›“We wanted a technology-forward solution that could provide rapid viewing of current and historical images and a safe and secure archive for our high volume of studies”Charlotte Wray, director of cardiovascular services, EMH regional Medical Center in Elyria, Ohio
 the echocardiography module of agfa’s iMPaX CV can handle digital echocardiograms from echo carts from a broad spectrum of industry-leading vendors.
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 While implementing a CVIS can streamline cardiovascu-lar imaging and information
 management, ensuring that the image management and reporting capabilities have a strong information infrastruc-ture in place to support and facilitate
 clinical workflow is key to its success and survival.
 Establishing a strong in-formation infrastructure is priority No. 1 to provide the scalability, accessibil-ity and redundancy an organization needs.
 Zeeba Mercer, director of technology for Aris Tele-radiology, part of Summa Health System in north-east Ohio, says that with EMC CLARiiON networked
 storage systems and EMC Centera content-addressed storage, both radiol-ogy and cardiology gained the necessary infrastructure to support short term and long-term archiving.
 “We needed something that could ac-commodate seven years worth of data to maintain ACR compliance,” Mercer says. “With an annual volume for all five hospitals of almost half a million procedures per year, we needed an infrastructure that could handle new procedures plus prior procedures to be able to expand as we grow.”
 For Norton Healthcare, in Louisville, Ky.,
 EMC CLARiiON and EMC Centera offered a more robust way for the systems’ near-ly 2,000 physicians to access and store critical patient data including cardiology images, according to Tim Ely, clinical im-aging project manager. With the annual medical records volume growing expo-nentially, Norton determined that EMC’s backup, recovery and archiving solutions would help accelerate clinical workflow and improve turn-around times.
 “One of our IT objectives is to have one central repository that any physician can access to gain any and all information on their patients,” Ely says. The objective is to get everything—the HIS, cardiac and radiology images and reports—into the EMR with immediate access, Ely says, and with an EMC information infrastruc-ture, they have achieved this.
 Mercer and Ely agree that there are two things IT departments need to analyze about the organization’s cur-rent information infrastructure prior to implementing a cardiology PACS or CVIS: the capability of the infrastructure to support the necessary bandwidth and storage capacity, and an understanding of the end-result of the implementation.
 Mercer says it is important to look at how many facilities will be incorporated and how much bandwidth is needed between those facilities because “if you have slow images transfers coming back and forth from the data center and then being dispersed back out to
 the facilities and referring physicians’ offices, patient care will be delayed,” she says. Summa currently has 1 gigabit lines between facilities and DS3 lines for their outpatient centers.
 “You need to have a three-, five- and seven-year plan for storage to get an accurate estimate of future growth based on the amount of studies and type of studies you hope to send over that timeframe,” Ely says. Norton simply added more space to cardiology and echocardiography as needed, building on the existing capacity.
 The second piece to the information infrastructure puzzle, Mercer says, is an understanding the end-goal of the implementation. “Once that has been determined, see what is needed to ac-complish that,” she says. For example, to accomplish the goal of becoming a paper-less and filmless system, Mercer needed an information infrastructure that would enable the ability to pull up prior imaging studies and information in a short-term capability, while at the same time, dupli-cate it to the long-term archive.
 “The need for clinical case management is to be quick. And to be competitive, you need a solid information infrastructure to support that,” Mercer adds. “The deployment of EMC solutions helped us to unify all key healthcare professionals in our system together to provide best possible care to our patients.”
 By Sarah Lamberti
 DaTa criTical: Information Infrastructure Accelerates CVIS Workflow›
 EMC
 Cen
 tera
 con
 tent
 -add
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 Standardized text covers the gamut of cardiac needs from staging criteria for coronary interventions to post-procedural treatment reommendations for patients. Although care is individualized for each patient, many treatment regimens are used repeatedly. Providing multiple standardized recommendations allows for uniform documentation of care.
 Other workflow gains originate from the system’s IT indepen-
 dence. IMPAX CV can communicate with an array of other im-aging and IT systems. During a recent upgrade, EMH Medical Center wed IMPAX CV to its hemodynamic monitoring system to reduce lab workload. Now, when technologists enter patient data into the hemodynamic monitoring system, it is automati-cally transferred to IMPAX CV, which saves keystrokes and time and minimizes data entry errors. There are other important re-
 Sponsored by an educational grant from Agfa HealthCare & EMC Corporation
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 sults, too, says Dan Cecil, cardiology PACS administrator. “Pa-tient throughput is more efficient, and at the same time techs have more time to spend focusing on patient care. Patients and staff are more satisfied.”
 a piece of the paperless puzzleFeatured in Newt Gingrich’s well-known book Paper Kills, The George Washington University Medical Center in Washington D.C., is a paperless powerhouse. The practice uses IMPAX CV in conjunction with Allscripts Touchworks EMR to purge paper, maximize efficiency and optimize patient care.
 The 10-physician university cardiology practice deployed Ag-fa’s cardiovascular image management and reporting solution in June 2007 on the heels of a successful installation at the George Washington University Hospital in November 2006.
 “There are several obvious reasons for choosing Agfa Health-Care Cardiovascular,” asserts Richard Katz, MD, director, di-vision of cardiology. On the hospital side, the structured re-porting and database features provide a mechanism to meet documentation compliance and registry standards. And as both the hospital and office move toward obtaining labora-tory certification in areas like vascular ultrasound and nuclear cardiology, IMPAX CV helps meet key objectives required for certification. For example, the medical center uses IMPAX CV to assist in quality assurance, comparing echocardiogram and nuclear cardiology images to help meet ongoing accreditation requirements. Finally, accreditation and insurance reimburse-ment often go hand in hand, forging a link between the cardiol-ogy database and return on investment (ROI). “The database incorporates elements required for the registries and accredita-tion, so as cardiologists create the structured reports that popu-late the database essential data are included. The end result is a queriable database,” says Katz.
 The new system is a winner in both the hospital and office settings, says Katz. Take for example the typical cardiac office visit or ER encounter. The web-based thin-client CVEV allows the physician to view both office and hospital-based test reports and images even before seeing the patient. “It’s an information-rich experience. In addition, with complete access to prior im-
 Special SecTion | Cardiovascular Information Systems
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 ages, there are fewer repeat studies,” explains Katz. The ability to reduce repeat studies is a winner on all sides. It can save time and money and as a result improve staff and patient satisfaction.
 The practice has taken steps to optimize its system including developing an interface between Agfa HealthCare Cardiovascu-lar and its Touchworks EMR, which allows physicians to access cardiac images and reports from the EMR. George Washington Hospital uses a similar configuration with results sent to a results database as soon as the physician completes the report. “Our physicians have immediate access to images and reports from the hospital, clinic, office and home,” says Katz, “There is no need for physicians to interrupt workflow to come to the echo suite looking for a report.”
 A final, but not insignificant, benefit of the paperless environ-ment is reclaimed real estate. The George Washington University Medical Center converted its former file room into a new non-invasive laboratory, transforming a useless paper warehouse into an income-producing space.
 Success the second time aroundFor Providence Portland Medical Center and St. Vincent Medi-cal Center in Portland, Ore., their second cardiology information system proved to be a charm. In 2005, the two hospitals replaced an aging PACS with IMPAX CV. “We needed a consolidated, cen-tralized solution that required less IT maintenance and delivered improved uptime,” sums Dan Scharbach, regional director, In-vasive Heart and Vascular Services. IMPAX CV also meets the centers’ future plans as its parent provider Providence Health & Services aims to expand applications across different cardiac im-aging systems and beyond Portland.
 Currently, IMPAX CV serves as a repository for echocardiogra-phy, cardiac catheterization and vascular images and is interfaced with imaging systems of various ages from three vendors. “Cardi-ologists are extremely pleased. Their access to information is sim-plified,” reports Scharbach. Links on the physician website connect users to IMPAX CV and patient data. The updated configuration meets IT needs as well. The cardiology information system is easy to manage, yet robust; it encompasses a central offsite server that holds all images and onsite servers at the two medical centers.
 Providence Portland Medical Center also is part of the Provi-dence Health & Services Network which has deployed EMC technology to manage its centralized IT services covering their 26 hospitals, 35 non-acute facilities and physician clinics across five states. Providence Health & Services has implemented a tiered networked storage strategy that includes EMC Symmetrix, CLARiiON and Centera for long-term archiving.
 Before and after snapshots of physician workflow demonstrate significant improvement. Prior to IMPAX CV, cardiologists had to remain at a designated workstation to review images. With universal availability of web-based images, cardiologists can re-view studies and dictate cases using any PC. Plus, because images are available for viewing on any PC with an internet connection, cardiologists can consult with colleagues during a procedure to answer questions. For example, physicians can confer real-time to determine if a patient needs to progress from a diagnostic test to an interventional procedure.
 The widespread availability of images benefits patient commu-nication as well. Physicians can wheel cart-based PCs into patient rooms to share images with patients and better explain the diag-nosis and treatment, says Scharbach.
 Gateway to cardiac image management and reporting successIMPAX CV provides a solid foundation for cardiac image man-agement and reporting success. It offers a robust image archive with streamlined access to current and prior cardiac images. It also addresses the full scope of cardiac reporting needs. It pro-vides a structured clinical record to streamline and inject con-sistency into the reporting process. What’s more, IMPAX CV incorporates a full range of report access and delivery options to meet the full range of physician needs. Reports can be faxed via Outbound Reporting with fax service or viewed via the web or integrated EMRs. The results are impressive. Physicians can work more efficiently, which can enhance patient care and at the same time, improve the bottom line. The upshot? A full-fledged cardiology patient data management system like Agfa HealthCare’s IMPAX CV is ideal for the 21st century cardiology department.
 “The required level of consistency is almost impossible without a robust structured reporting solution.”
 Linda smitley, rN, cardiology PaCs project manager, University Hospitals, Cleveland, Ohio
 Sponsored by an educational grant from Agfa HealthCare & EMC Corporation
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