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Integrated Radiology Information System (RIS) &
Picture Archiving & Communication System
(PACS)

Project Overview

General Information

We are a ministry of health in Irag we are looking to implement a Picture
Archiving and communication System (PACS) that streamlines and integrates our
entire radiology workflow in order to successfully integrate image data with non-
image data (patient information with report &request) within our healthcare
enterprise and become a repository for all images, waveforms, structured reports,

and data from all departments.

The PACS must be seamlessly integrated with the Radiology department and the
ability to access images and other data from within the electronic healthcare

record. These data must be simultaneously available within the healthcare
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enterprise at any given time.

PACS solution should be an integrated medical image and information
management solution that integrates radiology image data and non-image data
within healthcare enterprise with bi-directional communication to every
department's information system (HIS, LIS, PIS, RIS, etc.) with the ability to
access images and other data from within the electronic medical record (EMR) (in
the future the PACS &RIS should be upgraded to connect with HIS & B.M.S)

Also networking inside hospitals included in the contract, both PACS and RIS
included together, hardware specifications like monitors for general radiology.
Also teaching files for radiologist included, (the teaching files comprises of
flagging desired teaching cases by allocating codes to them) The following
departments in hospitals included in that system for viewing & reading only,
Departments are listed upon each hospital later but the project should be
upgradable to the following if requested in the future (upgrading cost is not
included in this tender):

General Surgery, Special Surgery, Emergency Department, Pediatrics, Obstetrics
and Gynecology, Internal Medicine and Dermatology, Cardiac Center, Diagnostic
X-Ray, Pathology and Laboratory, Endoscopy Unit, Physical Therapy and
Rehabilitation, Physiology Function Test, Neuroscience, Nursing, Information
System Department.

Vendor responsibility :-

o One qualified person (engineer) present at site for 5 years.
o Near line=five years.
o Online =14days.
Project details
The project will be for Medical City in BAGHDAD (group of hospitals):
a) Baghdad Teaching Hospital.
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b) Ghazi Al-Hariri Hospital.
¢) Radiography Institute.
All the above hospitals should have the ability to access on each other and perform
Cross reporting.
Summary of Requirements
* Enterprise Web Based RIS/PACS

« System server should be one centralized server for the three hospitals & have

the ability to connect more than five hospitals initially.
* Clustered Server environment providing > 98 % (up-time) for core components,
but any breakdown must be not exceed six  hours continuously during daily
working time.
 Multi-tiered archiving and lifecycle management of all Hospital Image Data
o On-Line 24 months
o Near-Line 5 years
e Upgradable to Unlimited modalities and review station license (upgrading cost
is not included in this tender but should clarify by the supplier if it is not F.O.C)
¢ [mage streaming over low bandwidth LAN or WAN.
e Advance Tools for Radiologists

e Voice recognition: for Reporting Radiologists (in English language) & hand
direct typing or Digital Dictation workflow can be done in Arabic (patient name
& ID.) For two radiologists in three workstations in each site (i.e. the total will
be for six radiologists in each site).

e Arabic enabling of proposed RIS to allow search for patient name in Arabic &

provision of all preparation information to the patient in Arabic.
e Dynamic streaming technology
e Smart Loading & Dynamic loading
e Single sign-on & seamless integration
¢ Vender should specify statistical capabilities
e The system should be upgradable to VNA for radiologist.
¢ VIP/Confidential patients
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Critical finding

Messenger

Role based solution

Temporary access

Teleradiology: Any technology of Teleradiology or remote access radiologist or
other will cover this technology.

Five Diagnostic Workstations with 10 licenses for each site with fully advance
tools, some of them includes full advance specialized package and the other are
only general workstations as listed in details for each site.

The above workstations should be supplied with dual > 3 MP color diagnostic
monitors & a size of > 21" LCD monitor.

All infrastructure, site preparation, networking and internet service is the
supplier responsibility during warranty period” five years" (supplying the fiber
optic and connection and all needed works should be submitted as separated
optional priced offer).

N.B. Server room will be provided by MOH but should be prepared and
equipped by the supplier

The reviewing work station cannot transmit picture if there is no radiologist
report or agreement.

The supplier undertakes that he will cover in his offer of all the requirements
mentioned in the tender and identify all details in the offer based on what was
specified in the tender.

If any DICOM work list for certain modality (module) was disabled, the Iraqi
MOH will be responsible for enabling it, but the supplier should inform Iraqi
MOH about the disabled DICOM work list modalities. MOH reserve the right
to change these modules & choose alternatives in order to link them with the
system.

HIPPA compliant & IHE profile



1. Sl Al g5l ualid) wl

Pure fully WEB (fully WEB based) and not only WEB enabled
Clustered solution & DR(disaster recovery) or JO cluster

All images online

Supplier should specify storage type

Online backup should be available and detailed by supplier
Virtualized solution

Scalable solution

Optional LDAP

1) Teaching hospital:

e Five diagnostic workstations: one of them should include advanced
Neurology package, the second should include advanced GIT package, the
third should include advanced cardiac package and the other two are only
general workstations.

e Clinical Reviewing workstations > 2 MP Grey medical Monitor(or color),
with > 32" LCD monitor, Has the ability to (Tiled, stack Cine, Window
level width , Magnify, zoom and pan , display information ,crop,
measurement tools, MPR, MIR, 3D, Annotations, flip and rotate, region of
interest ,Bone DSA) as follows :

1- Eight OR Workstations (special OR medical fan less monitor).
2- Two Workstations for emergency department.
3- Twenty Workstations for the wards ( two workstations per floor)
UPS for each workstation.
Centralized CD/DVD Robot.

Civil Works as required to facilitate implementation of the proposed solution

Active & passive network components.

Storage capacity: > 6 TB, OR storage capacity: sufficient for 5 years.
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*  >98 % up-time.
« 5 Years Support including: Five years warranty with upgrading of hardware &
software on the responsibility of the supplier depending on the following:
1- ( 16 slice Toshiba CT scanner, 128 slice Toshiba CT scanner, 64 slice
Philips CT scanner, 1.5 Tesla Philips MRI) with 10% growth per five years .
2- (4 CR, 2 DR) with 15% growth per five years.
3- There is ten Radiologist with no growth.
4- There are 200000 radiography patients with 12.5% growth per year.
5- There is 20000 (MRI & CT scanner) patients with 20% growth per year
6- The supplier should price any needed extra growth and this price will be

dependent during the five years of warranty period.

2) General Hospital

e Three diagnostic workstations with standard package.
. Clinical Reviewing workstations > 2 MP Grey medical Monitor (or color),
with > 32"

LCD monitor, Has the ability to (Tiled ,Stack Cine, Window level width ,
Magnify, zoom and pan, display information ,crop, measurement tools, MPR,
MIR, 3D, Annotations, flip and rotate, region of interest ,Bone DSA) as
follows :

1-  Two OR workstations (special OR medical fan less monitor).
2-  Workstations for the wards (one workstation per floor)
«  UPS for each workstation.
«  Centralized CD/DVD Robot
«  Civil Works as required to facilitate implementation of the proposed solution.
»  Active & passive network components
«  Storage capacity: > 6 TB, OR storage capacity: sufficient for 5 years.
*  >98 % up-time
* 5 Years Support including: Five years warranty with upgrading of hardware

& software on the responsibility of the supplier depending on the following:
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1- (64 slice CT scanner, 1.5 Tesla MRI) with 10% growth per five years

2- (3CR, 1 DR, 1 fluorography) with 10% growth per five years

3- There is two Radiologist with no growth

4- There is 10000 radiography patients with 2% growth per year

5- 3000 (MRI & CT scanner) patients with 2% growth per year

6- The supplier should price any extra growth and this price will be dependent

during the five years of warranty period).

3) Specialized Radiography Center

* Five diagnostic workstations: one of them should include advanced Neurology

package, the second should include advanced Cardiac package and the other three

are only general workstations.

UPS for each workstation.

Centralized CD/DVD Robot

Civil Works as required to facilitate implementation of the proposed solution
Active & passive network components

Storage capacity: > 6 TB, OR storage capacity: sufficient for 5 years.

> 98 % uptime

5 Years Support including: Five years warranty with upgrading of hardware

& software on the responsibility of the supplier depending on the following:
1- ( 64 slice Toshiba CT scanner, 128 slice Toshiba CT scanner, 1.5 Tesla

Siemens MRI, 0.3Tesla open Siemens MRI)with 10% growth per five years

2- (4 CR, 4 DR) with 15% growth per five years.

3- There is ten Radiologist with no growth.

4- There is 30000 radiography patients with 12.5% growth per year.

5- There is 20000 (MRI & CT scanner) patients with 12.5% growth per year .

6- The supplier should price any extra growth and this price will be dependent
during the five years of warranty period).
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Purpose of the Tender

The purpose of this tender is as follows:

(@) To enable hospital to significantly improve efficiency within the hospital by
digitizing all aspects of Workflow surrounding the Radiology Department,
implementing a filmless and paperless environment within Radiology and all
departments that interact with the Radiology department.

(b) To establish a single archive capable of archiving all hospital image data,
including radiological departments in the future connected with HIS'

(c) To enhance hospital's reputation as a reputable teaching facility

(d) Improve tools available for Radiologists &Clinicians whilst diagnosing /
treating

(e) The system should be upgradable to any requirement, modality or need listed
below in the generic workflow and not listed above in site details (the supplier

should list the cost of upgrading or else it will considered to be F.O.C)

Generic Workflow

The following section provides a basic example of the type of workflow required
by hospital.

Patient Information is entered into the existing RIS.

Referring Doctors (Clinicians) place Radiology Orders from the different
departments in hospital to the proposed Radiology Information System (RIS) on
request paper.

Radiology Orders are scheduled in the proposed RIS using the minimum number
of mouse clicks.

Prior to the date of the Scheduled Study, relevant priors are prefetched from the
Near Line Archive to the on line Archive.

On the date of the Scheduled Study, the patient, on entry to the Radiology
department is 'Arrived’ by the Radiology Receptionist, where any consent forms /
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prior films are scanned into the proposed solution.
The Radiographer / Technician, noting the change in patient status, collects the
patient from the Waiting Room, checks patient positioning from ‘relevant priors'
and 'Starts' the exam.
On completion of the exam, the patient status is changed to 'Exam Completed' and
the Radiographer / Technician enters details of the exam into the proposed RIS
(consumables used... etc.) and the image data is sent to the proposed PACS on
Line Storage and Near Line Archive, where it is available for viewing by
authorized Radiologists and Clinicians.
A Resident then reports the exam using the proposed integrated Diagnostic
Reporting Workstations, featuring RIS, PACS and Voice Recognition.
The report is signed off by consultant.
Integration &Migration:
Integration -hospital has no Hospital Information System (HIS) but for future will
get HIS. The bidder's solution must be easy, integrated with the HIS in the future
(at the mean time the proposal is only for RIS &PACS)
Network:
Bidders are to implement a suitable network to achieve the following:
e Radiologists receiving the first image from any radiology exam within 3
seconds of the request
e Clinicians receiving the first image from any radiology exam with 3 seconds
of the request
¢ Radiologists and Clinicians able to securely access images and reports from
outside the hospital
Bidders need to contact hospital IT Department to assess the suitability of the
existing Hospital Local Area Network (LAN) and work with the IT Department to
include suitable upgrades as required.
Vender Response

Each functional requirement should be answered by one of the following letters:
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M = Met Fully - The function is available and completely at hospital sites as part
of your application software.

C = Custom Developed - The function will be custom developed for the facility
during installation.

F = Future Release - The function IS planned for a future release.

N - Not Available - The function is not available in the current software or future
software releases and will not be custom developed.

Version or Release

Indicate the current version or software release referred to in Vendors Response.
Date of General Availability

For those features marked Custom Developed or Future Release, provide a time
line for development or an availability date for the scheduled release of the
function. Any additional comments to this section should be cross-referenced to

the appropriate feature / function.

System / Product Name

For each function marked Met Fully, Custom Developed, or Future Release, write
the name of the module that supports this function.

A. Provides functionality for monitoring traffic patterns, loss of packets/cells,
network component failures, re-configuration, etc.

B. System management facility is based on the Simple Network Management
Protocol (SNMP)

C. WEB ACCESS

1. Supports World Wide Web (www) technology to allow internet and intranet
access to images using standard web browsers (e.g., Internet Explorer, etc.).

2. Provides sufficient configuration of web server hardware and software to
provide access to PACS data and images over the internal network and handle
anticipated request volume.

3. Provide ability for users to log-on to PACS web server with secure passwords,
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request and view permitted images, and log off.

4. Support and display all work lists, via the web server, that are also accessible on
the standard PACS workstations.

5. Support multi-level data and password security allowing system administrator to
limit access to patient data on a per user basis by unit, floor, modality, physician
group, etc.

D. DATABASE

1. Includes a DICOM Storage SCP.

2. Includes a DICOM Query/Retrieve SCP.

3. Vendor provides a Conformance Statement for the DICOM Query/Retrieve
SCP.

4. Preserves a record of all examinations.

5. Provides ability for users to submit queries (e.g., SQL) to obtain lists of
references (e.g., work lists and folders) representing a subset of the exams in the
database.

6. Provides a system-wide administration tools (GUI) that facilitate security
maintenance, work list queries, system configurations, data integrity checks, etc.

7. Scalable to accommodate future expansion.

8. Where database depth is limited, the vendor states the limit and defines
procedures to address exceeding the limit.

9. Remains operational in the event of the failure of a single hardware component.
10. Tolerates the failure of a single hardware component without loss of data.

11. Remains operational during any service required to correct a failed hardware
component.

12. Available system alerts indicate a hardware failure.

13. Status and warning flags visible on core components.

14. Ability for vendor product specialist to monitor system status via dialing.

15. System program supports remote monitoring tools.

16. Remains operational during normal backups.
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17. Remains operational during routine maintenance.
18. Integrated RIS and HIS functions.
a) Ability to view images within the hospital's EHR
19. Provide access control and security function that enable assignment of unique
privileges (displaying, de-archiving, QC of exams) to individual users and user
groups.
20. The PACS should model all events, statuses and status changes necessary for
proper synchronization with the HIS/RIS to support integrated, system wide work
lists:
a) Minimal RIS is integrated into the PACS
b) Interfaces to the external RIS:
o Supports modalities through acquisition work lists
o Transcribes reports using predefined text
o Displays reports on PACS workstations
o Approves reports on PACS workstations
21. Provides access to and revision capabilities for functions such as:
a) Displaying approved reports
b) Displaying unapproved (unsigned) reports
c) Displaying images
d) Printing images
e) Ad hoc queries of the system database (work lists, etc.)
f) De-archiving exams
g) Quality control of exams
h) Changing the status of images and exams
1) Changing the display attributes of exams
j) Approving reports
22. Creating, modifying, or deleting academic and private folders.

23. Allows a system administrator to age patient records out of the database.
E. STORAGE
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1. Storage Capacity:

a) Retains images on-line for the average length of an in-patient stay

b) Includes sufficient on-line storage to provide access to <14> days image
production

¢) Includes sufficient on-line storage to provide access to one de-archived exam
per two newly acquired exams

d) Supports_2TB_of on-line storage 7t %

e) Remains operational during routine maintenance

f) Provides a mechanism whereby conforming Service Class Users from outside
the hospital may access the stored images

g) Provides for filtering of patient demographic data

h) Provides a configurable authorization and authentication scheme to filter outside
Image requestors

1) System logs all external image requests for both authorized and unauthorized
users with the ability to block unauthorized and/or unauthenticated image
requestors from receiving images/information

2. Performance:

Meets all performance requirements with the database storing two years'
examinations, the storage system filled to its normal steady state maximum, under
an image request load defined by the daily image production as defined in the
above Procedure VVolume.

3. Compression:

a) Does not store any image in the on-line storage system with nonreversible
compression

b) Does not automatically delete from the on-line storage system any exam until
space for new exams is expected to be required in the near future

c) Selects exams for automatic deletion from the on-line storage system in order of
priority as follows:

o Automatic deletion of exams not associated with other exams
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o Automatic deletion of exams associated with exams for which the primary
diagnosis is complete
o Archived exams for which the primary diagnosis is complete
o Automatic deletion of exams associated with exams for which the primary
diagnosis is not complete
o Archived exams for which the primary diagnosis is not complete
o Exams which have not been archived
F. ARCHIVE
1. Storage Capacity:

a) Provides ability to store unprocessed image Dicom lossless data in the buffer for
a minimum of <14> days.

b) Images are incapable of being stored with a non-reversible compression
algorithm before the diagnosis of the exam is complete

c) Provides ability for system administrator to protect selected images from
deletion

d) Provides ability to flag pediatric and mammaography exams for infinite storage
e) Automatically notifies system administrator in the event of a system failure

f) Includes sufficient on-line archive storage to provide access to at least five years'
image production as defined in the above Procedure Volume Analysis without
manual intervention

g) Images older than the above limit shall be accessible. Accessibility can mean
that a human operator is required to insert storage media into the system

h) If a human operator is required to intervene, the archive system provides
automated instructions, identifying the location of the media involved and the
action to be performed.

2. Performance:

a) Automatically archives images when they are received into the storage system
with the option to queue exams for verification by use first

b) The pre-fetching algorithm should have options that can be configured by the
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system administrator to support internal policies and procedures
c) Allows the system administrator to designate the compression algorithm and
configuration parameters individually for each modality ( DICOM and IHE
Compliant)
d) Images are entered into a queue for archiving as soon as all images for the
examination have been received and the exam has been verified
e) In response to the ordering of a new examination, the archive system
automatically de-archives related exams according to a pre-fetching algorithm
f) Vendor is able to provide a detailed description of the pre-fetching algorithm
g) Archive supports de-archiving exams in response to ad hoc requests from users
at workstations
h) Supports servicing ad hoc de-archive requests ahead of any other requests
1) Archive system de-archives a standard exam within 60 seconds
o De-archival time is measured from the time the archive system begins
servicing a de-archive request for an exam, which is located in the on-line
archive, until the exam is completely stored in the storage system, including
any mechanical seek time required
o A standard exam is any one of the following <user defined>:
- Two images of B88 x 2.5k x 2bits
- 20 images of 512 x 512 x 2bits
- 80 images of 256 x 256 x 2bits
o lmages are to have been stored with whatever compression is proposed for
the system
J) Services an archive/de-archive request load defined by the daily image
production as defined in the above Procedure VVolume Analysis, multiplied by the
number of de-archivals plus one, as defined in the above Image Request Sta s cs,
within a 16-hour period
k) Allows for the complete backup of its contents
I) Remains operational during the backup process
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m) Remains operational during routine maintenance
n) Remains operational during migration to new technologies

3. Compression:

a) Provides a reversible compression algorithm (lossless formats) for use during
archiving

o JPEG

o Wavelet is not used for archiving but only used for submitting the images to

the clinical users.

b) The non-reversible compression algorithm supports one or more configurable
parameters that affect the degree of compression
c¢) Allows the user to designate, for each modality, the compression algorithm and
any configurable parameters to be used in archiving exams for that modality
d) Technology (e.g., Optical Disk Drives), hard disks: Raid 5 or better.
e) Stores images, in whatever form they are archived, for <ten years> without loss
of data
f) Able to provide the results of studies demonstrating the stability of the storage
media and descriptions of any procedures that are required to assure the above is
met
g) Provides off-site location for archive back-up either in same geographical area

or within the United States (contiguous 48 states) should catastrophic event occur

G. EXTERNAL INFORMATION SYSTEM INTERFACES

1. Interfaces are HL7 compliant (V2.2 or higher).

2. Communicants protocol is TCP/IP. (Specify speeds: <100T / Gigabit /ATM, etc.
B236>).

3. Supports interface and gathers data from all modalities <name all with specific

ids if two or more of the same modality exist (e.g. CT-main, CTED>:
oMRI
oCT
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o Ultrasound

o Nuclear Medicine

o Mammography

oR&F

o General Radiographic room

o Mobile C-arm

o Urology

o Portable X-ray

o Special Procedures

oPET-CT
H. HIS /RIS
1. Provides interface with ADT information from HIS or RIS.
2. Receives ADT broadcast records from HIS or RIS.

3. Sends queries to HIS or RIS to retrieve ADT information.
4. Provides real-time procedure information to RIS to include:
o Study date/time
o Modality type/manufacturer/model
o Institution ID, station ID identifying the modality
o Patient name/patient ID, date of birth, sex
o Organ
o Case or procedure ID, request ID, study ID
o Series number, acquisition number, image number, examination folder 1D
5. Provides real-time image results to HIS or RIS.
6. Supports queuing all information normally transmitted to the HIS or RIS if
either
is down.
7. Provides for security interfaces with the HIS security access or RIS security
access.

8. Accepts transcribed reports from RIS in real-time.
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9. Accepts order from HIS or RIS in real-time.
10. Sends order revisions back to HIS/RIS:
o Study date/time
o Modality type/manufacturer/model
o Institution ID, station ID identifying the modality
o Patient name/patient 1D, date of birth, sex
o Organ
o Case or procedure ID, request ID, study ID
o Series number, acquisition number, image number, examination folder 1D
11. Functions independently of RIS if RIS is down.
12. Accepts and stores accession numbers from various systems and associates
accession numbers with images.
13. Includes reason for procedure on billing records:
o ICD9
o CPT4
. WORK LISTS

1. Supports downloading of work lists.

2. Includes patient demographics information on downloaded work list.

3. Interfaces orders and results with other hospitals or reference sites.

4. Downloads information into spreadsheets and word processing applications.
J. INTERFACE TRANSACTIONS

1 Logs all interface transactions and provides:

a)Time stamp
b) Status
2 Provides statistical reports on interface transactions.
3 Supports re-send of selected transactions.
4 Provides a mechanism for resynchronizing transaction numbers.
K. INTERFACE ERRORS
1. Logs all interface errors.
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2. Provides warning messages on critical interface errors.

3. Provides for ODBC queries.

4. Supports encryption and decryption of messages.

5. Supports the installation of new interfaces without vendor involvement.
L. IMAGE ACQUISITION SYSTEM

Provide image acquisition hardware and software to electronically

communicate image data with DICOM and non-DICOM devices including
modalities, review workstations, etc.
1. Computed Tomography / Magnetic Resonance / Digital Subtraction
Angiography / PET-CT:
a)Connects to the modality / manufacturer / model / software version
/interface / protocol
b) Includes a DICOM Storage SCP which complies with the Conformance
Statement in the Appendix
c)Includes a DICOM Query/Retrieve SCP which complies with the
Conformance Statement in the Appendix
d) Accepts the full, original image dataset transmitted from the modality
e) Receives images at the full speed available from the modality
f) Accommodates a quality control workstation designed to:
o Modify RIS/PACS studies
o Account for multi-body part imaging
o Allow rotating images in 90 degree increments
o Allow flipping images top/bottom and left/right
2. Computed Radiography:
a) Connects to the modality / manufacturer / model / software version /interface /
protocol
b) Includes a DICOM Storage SCP which complies with the Conformance Statement in
the Appendix
c) Includes a DICOM Query/Retrieve SCP which complies with the Conformance
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Statement in the Appendix
d) Accepts the full, original image dataset transmitted from the modality
e) Receives images at the full speed available from the modality Accommodates a
quality control workstation designed to:
1 -Allows image rotation
2 -Allows Window width and level
3 -Allows image rejection
4 -Allows image reprocessing

o Modify RIS/PACS studies

o Account for multi-body part imaging

o Allow rotating images in 90 degree increments

o Allow flipping images top/bottom and left/right

O
3. Radiography/ Fluoroscopy:
a) Connects to the modality / manufacturer / model / software version / interface /
protocol
b) Includes a DICOM Storage SCP which complies with the Conformance Statement in
the Appendix
c) Includes a DICOM Query/Retrieve SCP which complies with the Conformance
Statement in the Appendix
d) Accepts the full, original image dataset transmitted from the modality
e) Receives images at the full speed available from the modality
f) Accommodates a quality control workstation designed to:

o Modify RIS/PACS studies

o Account for multi-body part imaging

o Rotate images in 90 degree increments

o Flipping images top/bottom and left/right
g) Accepts the following radiographic film sizes:

o 14x17
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o 14x14

o 10x12

o 8x10
4. Spot Size:

a) Sensitive area (spot size) is no larger than 175um for each pixel

b) Offers a selectable high-resolution mode with a sensitive area (spot size) no
larger than 100um for use on 8 x 10 films

5. Bit depth:

a) Digitizes to 12 bits per pixel, with all bits being used, across a range from 0 to
3.50D

b) Linear within 0.02 OD across its full dynamic range

¢) Produces less than 0.01 OD noise at 2.5 OD

6. Produces no visible noise pattern in the digitized image of a homogenous
region of a film anywhere in the density range required above.

7. Processes one exam consisting of one film of each size required above in less
than five minutes.

8. Time will be measured from the beginning of any required operator
interaction with the digitizer (entering exam or patient information, adjusting
the digitizer, inserting the films, etc.) until the last film has been digitized.

9. Film feeder is capable of holding 25 films of a mixture of the sizes required
above.

10. Allows the operator to acquire the exam and patient identification
information necessary for digitizing one exam with a simple action (i.e.
keystroke, mouse click, barcode acquisition or the equivalent).

11. Automatically associates the exam and patient identification information
with all the acquired images for the exam.

12. Provides an option for the operator to enter exam and patient identification
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information manually for unscheduled exams.
13. Video:
a) Acquires video according to standards:
oNTSC
o PAL
o SECAM
o Other
b) Allows the operator to acquire a single video image with a simple action (i.e.
keystroke, mouse click, footswitch click)
c¢) Allows acquisition of images in cine mode at up to 30 frames per second
d) Frame rate for cine acquisition is adjustable by the operator
e) Allow acquisition of patient identification information from DICOM Work
lists
) Allows acquisition of patient identification information from HIS/RIS
14. Modality Clusters:

a) Ultrasound:

o The external DICOM interface supports storage and retrieval of ultrasound
images as Ultrasound SOP Class Objects
o The system provides DICOM Support for ultrasound cine loops
b) Nuclear Medicine:
o The external DICOM interface supports storage and retrieval of nuclear
medicine images as Nuclear Medicine SOP Class Objects
o The system provides DICOM Support for nuclear medicine cine loops
) Angio:
o The external DICOM interface supports storage and retrieval of nuclear
medicine images as Angiographic SOP Class Objects
o The system provides DICOM Support for Angiographic cine loops
15. Mammography:
a) Connects to the modality / manufacturer / model / software version /
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interface / protocol
b) Includes a DICOM Storage SCP which complies with the Conformance
Statement in the Appendix
c) Includes a DICOM Query/Retrieve SCP which complies with the
Conformance Statement in the Appendix
d) Accepts the full, original image dataset transmitted from the modality
e) Receives images at the full speed available from the modality
f) Accommodates a quality control workstation designed to:
o Allows image rotation
o Allows Window width and level
o Allows image rejection
o Allows image reprocessing:
= 1313 Allowing rotating images in 90 degree increments
= Allow flipping images top/bottom and left/right
M. WORKSTATIONS

1. Hardware Performance:

a) Displays the first image of any exam in the on-line storage system within two
seconds, 98% of the time.

b) Display time is measured from the time the user completes selection of the exam to
be displayed until the last pixel of the first image is visible on the monitor.

c) Displays one <2K x 2.5K-X 2byte> image filling one monitor in two seconds

d) Displays all the 512 x 512 x 2byte images at the original resolution to fill a monitor
in two seconds

e) Displays the first 20 results of any query of the system database within two seconds
g) If the workstation separately stores images in its local storage, it displays the first 20
results of any query of its local database or directory within two seconds.

h) Display time will be measured from the time the user completes selection of the
query until the 20th result is visible on the monitor

1) Vendor supplies an uninterruptible power supply with each workstation capable of
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operating the workstation for at least 5 minutes
j) Monitors maintain minimum specifications for contrast, brightness, and color
temperature for 5 years after date of installation.
K) Vendor to provide the graphic cards compatibility and monitor documentation
I) Vendor provides an electronic mechanism for calibrating contrast, brightness, and
color temperature and convergence in single and multi-head monitor systems
m) If the existing network infrastructure is to be utilized:
o The workstation is capable of connecting to a copper auto switching 10/100baset
network
2. Diagnostic Workstation Software:
a) Single sign-on per user
b) Provide graphical user interface (GUI) with toolbars and icons to initiate
functions like printing, zoom, etc.
c) Diagnostic workstation software supports the following features.
Please supply supplemental table detailing each of the available Image Display
Workstation classes
d) Consistency and Simplicity
o Within the scope of the Graphical User Interface (GUI), the software
interface of all workstation classes is consistent in action, features,
function location, and layout
e) Accessibility
o A subset of the patient database is accessible by:
Patient location
Type of study
Modality
Exam status
Unread exams
Referring physician

Patient name
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Dates of study
Provide ability to open and view multiple studies (current exams, previous
exams, in the same session for comparison purposes)
Combinations of the above
o Displays "read-ready images" i.e. images that are pre-windowed, leveled,
zoomed, cropped, magnified, and annotated by technologists / radiologists
o Display of patient history as downloaded for HIS or RIS system interface
via icon
o Automatic display of a list of all prior cases for each displayed exam
o Sorting options of cases by:
Name
Reading status
Date
Time
Referring physician
Modality
o Supports automated image output based on a database that specifies each
referring physician's preferences
o Supports simultaneous access
o Multiple workstations on the same LAN or WAN can access the same case
o Software is designed to avoid reading conflicts
o Ability to access any on-line case within 5 seconds when required to interrupt
reading of a case for consultation purposes
) Authentication

o Supports user authentication based on client-supplied user identifications and
passwords

o If the existing network infrastructure is to be utilized, the software supports
encryption of user passwords when transported on the network

o Supports at least 5 client-definable classes of users
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o Supports at least 5 client-definable report modification authority classes
o Reconfigures itself without user intervention based upon the following user
preferences:
- Default work list based upon user specialty
- Based upon user class
o Password required to alter database, so that systems can be left on to support
unrestricted use by nurses, technologists, or referring physicians
g) Annotations
o Supports annotation of the displayed image using:
Arrows
Lines
Triangles
Circles
Text
Regions of interest (ROIS)
Sound clips
o Retrieved and available whenever the associated image is retrieved
o Stored with the image when the image leaves the PACS Archive (e.g. older than 5
years, backups, etc.)
o Annotations displayed with the image are configurable by user

h) Functionality

o Changes in the image display (annotations) are storable

o Allows rotating the image clockwise and counterclockwise in 90 degree steps

o Allows flipping the image top to bottom

o Allows flipping the image left to right

o If a tiling of the images currently in view, the software allows flipping the entire
group of images left to right

o Display format of image series (MR, CT, etc) is selectable by either stack-mode or
tiled-mode
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o Stacked images are viewable in a 'simulated cine' mode, allowing playback at
user-controllable speeds

o Video clips generated by the modalities are viewable at user controllable speeds

o Selected images super-imposable and their position relative to each other is
adjustable using a single action

o Superimposed images are selectable as transparent or opaque

o Software allows image subtraction; the effect is to subtract one superimposed
image from the other

o The following measurement types are accessible:

o Distance

o Angles

o Diameters

o Absolute density levels within a ROI

o Areaof ROI

o Mean pixel value in region of ROI

o Standard deviation of pixel values of region in ROI

o Measurements are selectable in English and Metric units

o Measurement scaling from the modality is retrieved from the image data from
the modality, if available

o If measurement scaling is unavailable, then the software allows insertion of
scaling values

o If measurement scaling is unavailable, then the software annotates the image
accordingly

o If the displayed image is scaled, the software allows magnification of the image
to natural resolution

o Contrast and brightness are adjustable independent of each other

o Allows assembly of a selected set of images from any series into any number of
"montage" series

"Montage" series is storable
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Displays list of prior montages
o Allows the current state of the display to be stored as a user preference for later
recall
o Supports retrieval of studies (‘transient study') without changing the state of the
study currently in view (‘obscured study')
- Allows manipulation of the transient study independent of any obscured
study
- Returns the user to the obscured study when the transient study is dismissed
o Allows split-screen comparison of more than one exam, with comparable
stepping through series images
o Supports interactive teleconferencing between cooperating diagnostic
workstations
o Real-time updating of annotations, allowing input from either diagnostic
workstation
o Interactive voice communication between operators of diagnostic workstations
o Supports view and compare of images acquired at multiple locations
o Comparison exams
- Provides ability to select from multiple on-line old exams for comparison
- Compare new and old cases, with up to three cases displayed simultaneously
o Ability to institute the robotic retrieval of an old case from the reading
station(main archiving server)
o Supports playing the digitized voice file of the prior report summary
o Display all imaging modalities, mammography excluded, on the same reading
station

o Supports view of cases in progress

3. Exams, folders, work lists, and Queries

a) System administrator can create dynamically updated work lists for a specific user
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or class of users and for a specific workstation.
"Dynamically updated” means that as exams change status in such a way as to change
the contents of a work list, the work list is automatically updated
b) Work lists available to a user are those assigned to the user, plus those assigned to
the group of which the user is a member, plus those assigned to the workstation at
which the user is working
c) New work lists shall be definable at any time by the on-site system administrator
d) A work list entry for an exam shall include at least the patient name and 1D,
examination procedure, exam date and time
e) The system supports work lists which display a list of exams based on queries of:

o Patient name

o Patient ID

o Patient location

o Modality

o Exam status

o Date and time of acquisition

o Latest acquisition
f) The user interface provides an intuitive mechanism for issuing ad hoc queries (e.g.
guery by example, visual query)
g) Supports requesting old exams from the storage system and archive
h) Each patient's exams are automatically organized into a set of modality specific and
a set of body part specific folders (e.g. CT folder, chest folder)
1) Supports a user with proper privileges selecting images or exams for inclusion into
one or more manually created folders for teaching and research purposes
J) Clinical folder is automatically created for each patient. The most recent 3 exams
shall be included in this folder automatically.
K) Supports a user with the proper privileges to be able to add or delete selected
Images to or from the clinical folder
4. Reports:
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a) The workstation allows a user to display the report for any reported exam without
requiring the display of its associated images

b) The administrative status of any report (e.g. approved or not approved) is indicated
when the report is displayed

5. Exam Display and Arrangement:

a) The workstation supports the display of multiple images from one exam on one or
more monitors

b) Supports choosing among multiple image display formats for the monitors of a
workstation, <1:1, 2:1, 4:1, 6:1, 9:1,12:1,15:1 and 20:1>

c) Supports manually rearranging the sequence of images in an exam

d) The system allows physicians' preferences for displays, e.g. provides user-selectable,
user-definable protocols for display of the images of an exam where the protocols are
specific to the type of exam

e) If no display protocol exists for a specific user and examination type, the system
provides a default protocol

f) Images are automatically presented in an upright as well as correct right/left
orientation whenever the image orientation is known to the system and the
orientation is not overridden by a display protocol

g) Workstation allows a user to save the information that controls the display of the
images of an exam, including window width and level, display sequence, orientation,
magnification, pan position, and any annotations

h) Workstation supports the display of multiple exams simultaneously

I) Supports the presentation of historical studies along with a new study for diagnosis;
e.g. the system provides user-selectable, user-definable protocols for display of
multiple exams where the protocols are specific to the types of exams being displayed
j) Allows the radiologist to close a currently open exam and open the next one in a
work list with the equivalent of one keystroke; e.g. supports rapidly moving to the
next or previous exam in a work list

k) Provides ability to attach manual annotations or sticky note comments to an exam
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that can be viewed on other workstations (ED wet / STAT reading)
N. FILM DIGITIZERS

Provide image acquisition hardware and software to electronically communicate

image data with DICOM and non-DICOM devices including modalities, review
stations, image printers, etc.

1. Provides a DICOM push model SCP that transmits data to ancillary systems (e.g.,
treatment planning stations).

2. Any PACS interface to an imaging system must no cause a dependence on the
operation of the PACS for its own operation (e.g., must operate independently if
network, interface or unit fails).

3. Provide a video acquisition component to acquire video from non-digital modalities.
4. Provides ability to gather ultrasound images from a dedicated ultrasound local area
network (LAN) via an external device DICOM interface.

5. Provides ability to gather nuclear medicine SPECT and/or SPECT-CT images from a
dedicated SPECT and/or SPECT-CT area network (LAN) via an external device DICOM
interface.

O. FILM PRINTERS

1. Connects to the modality / manufacturer / model / software version / interface /

protocol:

a) Logs all print requests

b) Records

c) Image site

d) Job size

e) Sheet size

f) User

g) Date/time information

2. Support laser film printers connected to the PACS network via camera server or
spooler interface.

3. Print images as acquired or modified by a workstation including image overlays and
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textual data.

4. Supports the DICOM print service class as a service class provider (SCP).

5. Provides the ability to select images and film format for printing remotely from the
workstation and locally using keypad.

6. Provide printer self-diagnostics function that includes checking for film low, film
empty, memory full, film null, film feeder error, etc.

P. HIPAA

1. Supports an enterprise-wide single sign-on user authentication  process that
allows individual users to log-on to different systems with one global user ID and
password.

2. Supports automatic log off of workstations connected to patient information
systems after a site-defined time period of inactivity (e.g.,15 minutes).

Q. TELECOMMUNICATION

1. The vendor shall supply and install a telecommunication link between the
hospital and (optional) the satellite clinics.

2. Provide contractual commitment to support all future ACR/NEMA image data
format standards and DICOM network standards.

3. Support transmission of small matrix images (e.g., computed tomography (CT),
magnetic resonance (MR), ultrasound, nuclear medicine, digital fluoroscopy, and
all digital general and portable X-ray equipment.

4. Supports annotation at the transmitting station including patient name, 1D
number, date/time of exam, facility of origin, exam type, degree of compression (if
any) and patient history, reason for exam, etc.

5. Provides network and software security protocols to protect the confidentiality
of the patient images and data.

R. DISASTER RECOVERY

1. Vendor shall provide the Disaster Recovery support policy/procedure
documentation.

2. Facilitate clean-up provision.

3. Provide all power requirements.

4. Provides sufficient back-up and recovery features to assure no or very minimal
data loss due to a system failure, power outage, etc.

S. LICENSING
Vendor shall specify all software licensing.

T. TRAINING
1. Provide and Specify all onsite training (basic and/or advanced) for radiologists,
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physicians, technologists, nursing, IT, RIS/PACS administrator.

2. Provide and Specify all offsite training (basic and/or advanced) or radiologists,
physicians, technologists, nursing, IT, RIS/PACS administrator.

3. Vendor shall assist in the evaluating of current infrastructure for compatibility,
switch/router, operating system requirements.

4. Vendor shall provide furniture specifications for equipment, i.e.,
view boxes, workstations, printers, CD burners, etc.

5. Vendor shall evaluate space and/or staging area if required.

6. Vendor shall assist with current and future workflows.

7. Vendor shall facilitate kick-off meeting with involved personnel.

8. Vendor shall establish post go-live/implementation issues resolution process.

U. TECHNICAL AND SUPPORT

1. Support graphical user interface GUI (e.g., Windows, buttons, toolbars, mouse,
etc.) and menu-driven user control and initiation system functions.

2. Support the ability to use web browser (e.g., Netscape Communicator, Internet
Explorer, etc.)to access system functions over the internet or intranet.

3. Support the use of ‘drag-and-drop' features with mouse as an option to visually
initiate system functions (e.g., drag a file icon to printer icon to start printing a
report, etc.).

4. Provides data management design that supports integration and sharing of the
data among all applications.




A]

il dalad) Ja g )] anidl




(V) L 32



1)

Sl dalal) Ja g ) ool auil

Manufacturer

ECRI INSTITUTE'S
RECOMMENDED
SPECIFICATIONS
Picture Archiving and
Communication Systems
(PACS)

NO.
1/total

Est.
cost
per 1

Total
est.
cost

Notes

MEDICAL APPLICATION

SYSTEM CONFIGURATION

Architecture

Centralized server

Hardware

Hardware-independent

Operating systems

Image server

Windows or UNIX

Web server Windows or UNIX
| Security 128-bit SSL or greater
Database server Windows or UNIX
| Management Experienced database company
Long-term storage Unlimited
Media Hardware independent
Max capacity, TB Unlimited
On-demand storage
Hardware RAID (SAN)
Max capacity, TB Unlimited preferred
Multiple remote servers Preferred
capable
SERVICE & SUPPORT
Hardware Preferred
Software Preferred
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Telephone 2417

On-site response time <24 hr

Training upon installation | Required

Remote system

Monitoring Preferred The ability of the PACS vendor
to remotely monitor the
operation of the PACS. Remote
monitoring capability ensures
detection of problems before
their discovery by the users.
Updates Required
DIAGNOSTIC
WORKSTATION

Independent login Required The ability of users to access the
PACS using individual
passwords. This ensures security
of patient information.

Admin-controlled worklist | Preferred

Ad hoc patient search Preferred

capability

Auto notification of prior Preferred The ability of a PACS to notify

exams radiologists of the existence of
prior exams (e.g., an indication
on the worklist).

Prior reports (without Preferred The ability of a PACS to obtain

images)

prior reports for a patient from a
HIS/RIS before the
implementation of PACS,
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regardless of whether images are
available. Availability of prior
data is useful when interpreting
current images.

User-definable hanging Preferred The ability to allow a user to

protocols customize hanging protocols and
viewing presets for specific
procedures based on study or
modality type. Storing a user's
preferences provides greater
efficiency of diagnostic
interpretation.

Session interruption Preferred Refers to the ability to open

function another study and then return to
the original study as it was left.
Sometimes known as
bookmarking.

Color and grayscale display | Required

Key image select Preferred

Teaching file selection Preferred

3-D image processing Preferred

Specialist physician tools

Facility/user preference

Integrated report dictation

Preferred

\/oice recognition Preferred
Additional functionality
WEB IMAGE ACCESS Preferred
Radiologist-specific web Preferred Applications specifically

applications

designed to enable diagnosis and
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utilize reporting functionality.
Such an application typically
includes tools used only by
radiologists (e.g., 3-D
reconstruction, the ability to
dictate reports). Because data
transmission speeds and file
compression methods are
improving, the use of remote
clinical image viewing and
diagnostic image review is
increasing. Although still not a
requirement in all facilities,
radiologists have the ability to
access PACS remotely for
diagnostic interpretation.

Max number monitors >2
supported
Tools
Patient search Name or MRN required.

Accession number, referring
physician name, accession

number, DOB
Image compression Lossy and lossless
Image manipulation Same as diagnostic work

station including
measurements, zoom, pan,
window/level adjustments
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Image selection

Thumbnails and user selectable

options
Auto remote software Preferred
updates
IMAGE SHARING
Printing support Preferred
Self-executing
CD-ROM/DVD Preferred
production
SYSTEM ADMIN
GUI-based tools
Patient manage Preferred
Hardware manage Preferred
Auto failover of critical | Preferred
comps
Power back-up UPS standard

Database back-up
frequency

At least every hour

Auto duplication of Preferred

long-term archive

Remote system Preferred

monitoring

Auto alert of system Preferred

failure

Test server Preferred
INTERFACES

IHE integration

Year 5 preferred

RIS

Brokerless, bidirectional
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Electronic patient record Preferred

Report dictation Preferred

Other

DICOM 3.0 The American College of

Radiology/National Electrical
Manufacturers Association
Digital Imaging and
Communications in Medicine
standard; systems with this
interface capability may, under
certain conditions, be networked
with other devices meeting the
standard, regardless of the brand
or image format.

Query/retrieve SCP Required

Query/retrieve SCU Required

Worklist management Required

Performed procedure step | Preferred

DICOM JPEG 2000 Preferred

PURCHASE INFORMATION

Price structure

Hardware and software
separate, based on number of
exams

| Alternative

List price

Indicates the list price or price
range of the model. List prices
do not reflect customization,
group purchasing or other
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manufacturer agreements, or
other discounts.

frequency

Hardware
Software
Warranty At least 1 year required
Service costs
Uptime guarantee >99%
Training >1 week
Delivery time, ARO 4 weeks
Software upgrade Biannually

Year first sold

Number of full system
installs

OTHER SPECIFICATIONS

Manufacturer

ECRI INSTITUTE'S
RECOMMENDED
SPECIFICATIONS
Radiology Information
Systems

MEDICAL APPLICATION

SYSTEM TYPE

HARDWARE AND
SOFTWARE OR
SOFTWARE ONLY

HOSPITAL SIZE

Number of beds

MANAGEMENT/CLINICAL
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FEATURES

Scheduling Preferred
Patient tracking Required
Results reporting Required
Film library management | Preferred
ADT

Case retrieval Required
Word processing Preferred
Teaching files Preferred
E-malil Preferred
Order entry/stats Preferred
Quiality control Preferred
Billing/accounting Preferred
Inventory control Preferred
Productivity reporting Required
Digital dictation/voice Preferred

recognition

Other functions

SYSTEM CONFIGURATION

Hardware platform

Operating systems

Database management
system

Oracle preferred

Peripheral devices

PACS COMPATIBLE

Required

DICOM 3.0 COMPLIANT

Preferred

HL7 COMPLIANT

Required
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INTERFACES AVAILABLE

BAR-CODE READER

Preferred

DATABASE INTEGRITY

Transaction logging

Preferred

Backup system

Required

UPS

Preferred

SECURITY

POWER REQUIREMENTS

SERVICE PROVIDER

Hardware

Software

PURCHASE INFORMATION

List price

Warranty

Delivery time, ARO

Monthly maintenance

Hardware costs

Software costs

Last software update

Users' group available

Training with purchase

Required

Number installed

Most recent installation

OTHER SPECIFICATIONS

[1 The system should support unlimited concurrent users, have potentially unlimited long-term and on-demand storage

capacity, and should feature a proven encryption system, preferably 128-bit SSL.
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[1 PACS suppliers offer a variety of software features, and in general, the more functionality it has, the better a PACS will
serve the hospital. Some of the more important functions include workstation-independent user log-ins, administrator-
controlled worklists, and automatic notification of prior exams.

[1 A PACS should have web-based image access, with a variety of image manipulation tools and patient search tools.
Systems should also feature both lossless and lossy compression of images. It should have graphical user interface (GUI)-
based tools for patient and hardware management, automatic failover of critical components, and a UPS standard power
backup. The database should automatically be backed up at least once per hour, and there should be an automatic alert if the
system should fail.

1 A PACS should have the ability to interface with other hospital systems. It should feature brokerless and bidirectional
RIS interfacing, year 5 IHE integration, and report dictation interfacing. Also, the supplier should guarantee uptime of at
least 99%.

OTHER CONSIDERATIONS:

- Careful installation planning, an entire room may be dedicated to hardware, airflow and utilization of floor space and
cabling must be carefully considered.

- Fire protection, sprinklers should be replaced by inert gas systems to prevent hardware damage.

- Accommodating longer-distance signal connections may require additional equipment, such as telephone modems or
fiberoptic lines, and adding special equipment may pose design problems and increase costs (this should be noticed).

- Some referring physicians may resist reading reports and reviewing images on monitors, preferring tangible recording
of data.

- Facilities purchasing PACS may need to assist physicians in adapting to soft-copy images and reports in lieu of hard
copies.

- Users also need to investigate the challenge of integrating into an existing HIS and/or RIS
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Suggested type and number of users:

* This information is required for calculating:
* Software licenses.
* Training requirements.

* Implementation timeframe.

Y ol (e

Classification

Number

Cost per one

Total cost

Radiologists

Technologists

Radiology Receptionists

Transcriptionists

Clinicians (referring Doctors)

Orthopedic Surgeons

Hospital Administrators

IT Administrators

Radiology information:
* Vendor PACS configurations are based on workflow, so the more accurate and
detailed this information is provided, the better.
* Describe imaging environment (conventional x-ray units, CR digitizers, digital
radiography (DR) x-ray units, x-ray portables, CT & MRI scanners, etc.).
* Number, vendor, model name, software revision.
* Post-processing workstations.
* Identify equipment that is DICOM compliant and list their SCU classes.
» Worklist, Store, Print, MPPS, Dose SR, etc.

* Identify equipment that is not DICOM compliant.
* Provide below information for studies being performed (used to estimate archive

capacity).
Modality Image | Bit Studies | Image | Working | Yearly
Type | Vendor | Model | Matrix | Depth | per day | per days per | %
study | year growth

360/360
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Pricing Information:

Pricing for Popular Models

Radiology PACS
(Jun 2016 - Jun 2017)
NOTE: Philips cost
$1,800,000 reflects annual fee-per-
study pricing structure
$1,600,000
$1,400,000
$1,200,000
$1,000,000
$800,000
$600,000
$400,000
50 McK
Agfa Carestream GE ;OS:Z?I“ Merge Philips
IMPAX PACS Centricty PACS Radiology PACS PACS Intellispace PACS
Average List Price $200,154 List Price not available $837,761 $268,616 $420,531 $1,589,323
B Average Quoted Price $147,150 $134,660 $229,235 $239,651 $262,473 $1,012,976

Typical Discounts Seen by SELECTplus Members:

Quoted Discount Range

Radiology PACS
(Jun 2016 - Jun 2017)

90%
80%
70%
60%
50%
40%
30%
19%
20%
DI.IighIig::ed 10%
Iscounts are
Recommended 0% .
Targets for ° McKesson
Vendor Agfa Carestream GE Horizon Radiolo Merge Philips
Negotiations IMPAX PACS Centricty PACS PACS ey PACS Intellispace PACS
SELECTplus Low 24% No Discount 5% 1% 19% No Discount
B SELECTplus Average 28% information available 36% 8% 19% information available

thi del thi del
B SELECTplus High 30% for this mode 84% 17% 19% for this mode
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Service and Support Information:
Radiology PACS
e Typical Warranty Coverage: 1 Year
e Estimated Service Life: 5-7 Years

Radiology PACS Service and Support Costs

m Estimated Annual Service Cost = Total Estimated 5-Year Cost (Capital Equip + Service)

Agfa $32,025
IMPAX $275,249
Carestream $22,623
PACS $225,152

GE $150,797
Centricty PACS

$832,423

McKesson $48,351
Horizon Radiology PACS

|

$433,055

Merge $57,613
PACS

|

$492,924

No Service Cost data available for this system - Service typically included in Fee-per-Study cost

Philips
Intellispace PACS

$1,012,976
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