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Part I. MDIS System Overview

1. MDI mm
1.1, Intr ion
1.11. General,

The Medical Diagnostic Imaging Support (MDIS) system is a
network of computer-based digital devices to effectively manage
medical diagnostic images. MDIS will significantly improve the
quality, productivity and efficiency of medical radiologic practice as a
major component of military health care. These specifications detail
the performance requirements for an MDIS system at both large
medical treatment facilities (MTF) and smaller MTFs requiring expert
diagnostic imaging support. The system shall provide connectivity
for image and patient data management in a multi-building MTF
environment- referred to as an intra MTF system- as well as transfer
of images and associated patient data between MTFs. In some cases
these MTFs can be separated by hundreds of miles- referred to as an

inter-MTF system.

112, System Sites,

The first large MTFs to receive MDIS systems are Madigan Army
Medical Center (MAMC), Fort Lewis, Tacoma, Washington, Wright-
Patterson Air Force Base (WPAFB), Dayton, Ohio and Brooke Army
Medical Center (BAMC), Fort Sam Houston, San Antonio, Texas. The
smaller MTFs projected to receive this technology initially include
Luke AFB, Phoenix, Arizona, Langley AFB, Hampton, Virginia,
MacDill AFB, Tampa, Florida. Nine intra-MTF and nine inter-MTF
follow on sites are also projected under this acquisition. The form
and functionality of the small MTF systems shall be the same as the
initial large implementations, though on a smaller scale. This
acquisition includes complete “turn-key” installation at each

individual location.






1.2, Basic Function,
1.2.1, General,

The function of the MDIS is to communicate and manage high
quality digital radiologic image examinations for use in diagnosis and
consultation by clinicians and other health care providers. The MDIS
system is a network of computer based medical devices that (a) accepts
digital diagnostic images, (b) communicates radiology information to
and from the Composite Health Care System (CHCS), (c) archives and
manages images and related data, (d) displays and presents images and
data at workstations for consultation and interpretation and, (e)
communicates images and data to and from remote sites.

1,22 i m

The system must preserve the full fidelity of the acquired image
quality for image interpretation as images are generated by various
radiologic imaging devices. In addition to the existing imaging
devices listed above, the MDIS system requires computed radiography
to acquire conventional radiographic images in a direct digital format
as well as film digitizers to convert hard copy film images to digital
format. The system shall include archiving of images and related
patient information with minimum hardcopy output. The number
and sophistication of the soft copy image display workstations shall be
dependent upon radiology department current and forecasted
workload at each site. The transfer of images and patient data in the
intra-MTF and inter-MTF configurations shall be done through
networks and commercially available data grade links to meet
throughput requirements in paragraph 6 below. The solution
provided shall be modular and provide building blocks for all

systems.

1.3, System Description,
1.3.1. General,






1.3.3.2.

1.333.

1.3.34.

The Image Acquisition Subsystem shall provide:

a. Computed Radiography: Reusable phosphor plate
radiographic systems to acquire conventional x-ray images in

digital format.

b. Digital Film Digitizers: to convert conventional film
images to digital format.

c. Standard Interfaces to Digital Imaging Devices: to integrate
imaging devices, such as computerized tomography (CT),
magnetic resonance imaging (MRI) and digital subtraction
angiography (DSA), through an American College of
Radiology (ACR)/National Electrical Manufacturers
Association (NEMA) standard interface.

d. Video Interfaces: to integrate video imaging devices such as
ultrasound imaging systems.

e. Paragraph 3 provides detailed subsystem performance

parameters.

The Image Output and Display Subsystem shall provide:

a. Hard Copy Digital Film Output: this capability shall be on
demand causing images to be produced from such devices as

laser film printers.

b. Soft Copy Image Display (SCID): this capability shall be from
two classes of display workstations— one for primary image
interpretation and one for secondary clinical review.

c. Paragraph 4 provides detailed subsystem performance

parameters.

The Image Database and Storage Subsystem shall provide:



a. Database Management: maintains the information integrity
of the system to insure proper flow of images and data in and
out of image storage to the clinical setting.

b. Interface to Hospital Information System (HIS): a two-way
interface between MDIS and CHCS is required in a mature

MDIS system.

c. Image Examination Storage: images and related patient data
shall be stored in a combination of short-term storage and
permanent long-term archive devices to efficiently manage
images and data. This need may require the use of both
magnetic as well as optical storage.

d. Paragraph 5 provides detailed subsystem performance
parameters. '

1.3.3.5. The Communications and Network Subsystem shall provide:

a. Image and Text Data: a combination of communications
capability to physically transmit images and data. In many
connections, high speed networks using optical fiber or
dedicated phone lines may be required. The communication
media and protocol must support user transparent network
operation which is detailed in paragraph 6 below.

b. Intra-MTF Network Capability: provides for the actual
communications to move images within a medical treatment
facility— either within or between buildings.

c. Inter-MTF Network Capability: provides for the actual
communications for movement of image between medical
treatment facilities— sometimes referred to as teleradiology.

d. Paragraph 6 provides detailed subsystem performance
parameters.

-10-



i] Saf rati

1.3.2.1. General. The MDIS system shall include safeguards to prevent
loss of critical functions and data. To insure a high level of
system availability the system shall continue operation and
minimize inconvenience in the event of failure of components.

1.3.2.2. System Failures— are defined as follows:

a. Soft failure of a component - requires a task to be repeated. No
data is lost as a result of this failure.

b. Soft failure of the system - requires retransmission of data or
redirection of data to another working path, but does not involve

any loss of data.
¢c. Hard failure of a component - the component malfunctions and

requires corrective maintenance or replacement. Any component
failure resulting in loss of data is a hard failure.

d. Hard failure of the system - an emergency situation which
requires corrective maintenance. The system cannot perform its

function.

Paragraph 11 addresses maintenance responses to these failures.

1.3.2.3. Uninterruptible Power Source (UPS)

The Contractor shall supply, at the option of the Government, a
UPS at any site-specific modality or piece of equipment. UPS
ratings shall be commensurate with the KVA rating of the
specified equipment and provide a minimum of 20 minutes

operation.

1.3.3. Turnkey Installation,

-11-



The MDIS system acquisition includes full “turn-key”
installation as described in paragraph 9. The system shall include
all equipment cabinetry, racks, stands, console surfaces for input
devices, and other items necessary to provide a suitable working
surface for the equipment. Ergonomically designed chairs shall be -
provided for all workstations when required.

1,34 nchmark Evaluati

The government will conduct a benchmark test, prior to
award, as described below. The government will test at two levels
of performance: (1.) at the system component level and (2) at the
fully integrated system level. The database at the test site shall
contain a full variety of images obtained from the full range of
digital image acquisition devices. The site must also present for
testing the full range of workstations, output devices, storage
devices, interfaces and communications networks. Testing shall
include form, fit and function as applied to performance
capabilities, functionality, end purpose, objectives and design
criteria. It shall be possible to test a system in an under load
situation as defined below. Network simulation will also be used

to evaluate systems performance.



MD fer

2.1, Appli men

At the time of award of a delivery order, the most current version
of the following applicable standards shall apply to MDIS system

performance at a specific site.

2.1.1, NFPA Standards,

10 Portable Fire Extinguishers
13 Installation of Sprinkler Systems
70 National Electrical Code
72E Auto Fire Detectors
99 Health Care Facilities
| 101 Safety to Life from Fire in Buildings and Structures

In their entirety without individual reference.
2.1.3. Army Regulations.
To be determined.
AFR 88-15 Criteria and Standards for Air Force Construction

AFR 88-50 Criteria for Design and Construction of Air Force
Health Facilities

AFR 8840 Sign Standards






Software Standards (Documentation)

Federal General Standards (Data Standard Representations
and Codes)

Federal Information Processing Standard (FIP) Publications in
their entirety without individual reference.

Military Standards.

Mil Std 1472D, Human Engineering Design Criteria for
Military Equipment, Systems, and Facilities.

1 _Join issi A itation
oy A

Accreditation Manual.

2.1.10. American Society for Testi | Materials (ASTM) Publicati |

In their entirety without individual reference.

211L.  Ameri Coll ¢ Radiol (ACR)-National Electr
Manufact Association (NEMA) Standard

ACR-NEMA Standard 300-19XX

ACR-NEMA Data Compression Standard PS-2

2112, O tional Safetv and Health Act Regulati

In their entirety without individual reference.
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I \cquisition Subsyst
3.1._General,

Image acquisition shall be accomplished through the various
traditional methods of radiologic practice as described in part 1 above.
Direct digital acquisition is a requirement of the MDIS system. The
contractor shall provide interface solutions for both digital diagnostic
imaging modalities and conventional radiography using computed
radiography and laser film digitizers according to the performance
parameters described in the paragraph below.

3,11, Autorouting. At the image acquisition site, there shall be a
capability to route image examinations to any hard copy printer or soft
copy image display on the network as an exam is completed. This

function is termed autorouting.

3.1.2. Emergency Routing. There shall be a emergency examination

override feature that interrupts processing of an existing on going
study and allows processing and routing of a 'STAT image to a
softcopy image display or hardcopy printer device on an expedited

basis.
32 C ted Radi hy (CR)

3.21. General. The contractor shall propose CR acquisition methods
which employ reusable stimulable phosphor plate technology as a
replacement for conventional film/screen technology. Proposed CR
devices shall be compatible with existing cassette type X-ray imaging
systems and its operational aspects shall be functionally equivalent to
or better than the present film based system. Retrofit of cassette
handling capability on radiographic devices to accommodate CR
cassettes is not acceptable.

-17-



3.2.2. Specific CR Performance, Due to variations in clinical

requirements and workload factors, three versions of CR
performance (high, medium, and low) are required as described in
the following table. Site specific solutions may include all three

levels of performance.

Figure 2. Requirements for Computed Radiography

Computed Radlegraphy Performance Requirements*:
(CR)

Attribute: High Medlum Low
Throughput ** 60 40 20
{plates / hour)

Mutltiple Plate Size Yes Yes No

Processing *™** :

Input Stacking Capacity 30 10 NA

(Plates)

Standard

Spatial Resolution- Yes Yes Yes

Minimum: 2.5 lp/mm

High

Spatial Resolution- Yes Yes No

Minimum: 5.0 lp/mm

Dynamic Resolution- Yos Yes Yes

Minimum: 10 Bits/pixel

ACR/NEMA fully compliant Yeos Yes Yes

Image Processing Yos Yos Yes

Max Footprint NA NA 10sqft
Desktop

NOTES: * Numaerical entries represent minimum acceptable performance
levels, except where indicated otherwise.

**  Measured from patient registration until the time the image is available
to the MDIS network. ,

*** Varying plate sizes typical of those used in conventional radiography.
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3.2.3. Additional Requirements, In addition to the requirements

contained in the above table the CR device must have the following

capabilities:

3.23.1.

3.23.2.

3.233.

3.2.34.

3.2.3.5.

3.2.3.6.

Device Diagnostics. The CR device shall perform self
diagnosis and report error or fault conditions to the device
operator and the MDIS network as described in paragraph 6.

Image Retention Time. Exposed image plates must be capable
of being held for up to four hours without a loss of observable
image fidelity. This means that signal decay on the phosphor
plate shall not degrade beyond 95% of its original acquisition

value after 4 hours.

Image Processing. The device shall have automatic and user-
selectable image processing capabilities which are selected in
accordance with each anatomical region, projection and
information requirement. Pixel dimension information shall
be communicated to the network for mensuration. The CR
user shall have the ability to manually override the automatic
setting and enter new image processing parameters. The user
shall also have the capability to modify automatic image

processing protocols.

Patient Radiation Dose. Patient radiation dose needed to
acquire the diagnostic image shall be less than or equal to that
normally required to produce the same image of identical
quality using conventional screen/film techniques.

Preview Monitor. The device shall be equipped with a
preview monitor which permits previewing of images prior
to complete processing. The CR device shall allow the user to
abort unacceptable previewed images without further

processing.

Examination Terminal. An examination terminal shall be
provided for the technologists to view patient identification






interface shall preserve the contrast and spatial resolution as well as
image parameters (e.g. CT numbers, MR signal intensities) of the

original acquisition device.

3.3.4. Direct Video Acquisition, The contractor shall provide an

interface to introduce ultrasound images into the MDIS network. A
video interface is an acceptable acquisition method if a direct digital

interface is not available on the ultrasound unit.

4, Film Digitizer.

3.4.1. General,

Due to variations in clinical requirements and

workload factors, two levels of digitizer performance, (high output
and low output), are required as described in the table which follows.

Figure 3. Film Digitizer Requirements

Req"f":nm"‘s High Output Low Output
Sheet Feed Yes no
Spot Size Variable fixed
Minimum Spot Not larger than 200 microns Not larger than 200 microns
Size
Dynamic Range 10 bits 10 bits
Throughput 120 Sheets/Hour 30 Sheets / Hour

at maximum resolution at maximum resolution

343, Additional Requiz I

3.4.3.1. Film Sizes. The film digitizers shall accept conventional x-ray
films from 8"x10" up to 14"x17". The device must be able to
determine the film size automatically. It shall auto-adjust the

laser spot size accordingly.

21-



3.4.3.2.

3.43.3.

3.4.34.

3.4.3.5.

3.4.3.6.

Automatic Sheet Feeder. The high output digitizer shall be
able to accommodate an automatic sheet feeder. This sheet
feeder must be able to hold and automatically feed a
minimum of 10 x-ray films of intermixed size.

Presentation To Network. The digitizer must introduce a
series of images into the network in a reasonable time- on the

order of 30 seconds or less for each image.

Network Interface. The interface between the film digitizer
and MDIS network shall be ACR/NEMA compliant.

Preview Monitor. If the digitizer is not used in conjunction
with a local workstation, the contractor shall provide an
image preview monitor at the digitizer. The digitizer shall -
allow the user to abort unacceptable previewed images. |

Device Diagnostics. The device shall perform self diagnosis
and report error or fault conditions to the device operator and

the MDIS network.



4

Im Displ m

4.1 General.

Image display and outputs consist of hard and soft copy outputs. Hard
copy outputs include films produced from a digital laser imager and
radiologic teaching slides from a 35MM slide device. Soft copy outputs are
defined as images produced on imaging workstation monitors using
digital data. The contractor shall propose methods of accomplishing both
means of display according to specific performance parameters described

the paragraph below.
4.2, Laser Film Imager.
The MDIS system shall include laser multiformat imagers with the

following performance features. The number of imagers at each site will
be based on the volume of images produced.

121, Film si

The imager shall be able to record images in multiple film sizes,

including 14 x 17 inch, 14 x 14 inch, 11 x 14 inch, 10 x 12 inch, and 8

x 10 inch. This performance feature may be met through the use

of appropriately sized film magazines. The imager shall provide

at least six image formats— 2:1, 4:1, 6:1, 9:1, 12:1, and 15:1. The

imager shall be capable of carrying 12 bit pixels from the input to
output digital to analog converter in the device.

4.2.2, Safety features.

The imager shall be equipped with interlocks or warning lights
that prevent double exposure, exposures with film in the wrong
position, incompatible film sizes, and improper film insertion

and removal.



423 L Imager rati

Image selection and film format shall be controlled from a only
specifically designated workstations as identified by the systems
manager. The imager shall print the image as it was acquired or
stored on the archive, including as an option ény image overlays
and patient data when specified at the time of print request.
Requests for printing shall run in background mode and will not
compromise the workstation while the image is being printed.
The imager shall be capable of receiving images only from
specially authorized workstations on the network and shall print
the requester identifier on the border of the film. -

4.2.4, Automatic Film Handlin f

The imager shall include an automatic bulk film load system.
Two loading magazines for each film size specified above capable
of holding 100 or more films each must be provided. Two
receiving magazines for each film size specified above capable of
receiving at least 100 films each shall also be provided. The laser
imager shall automatically transfer films to a commercially
available, stand-alone film processor. This processor must have a
cycle time of no more than 90 seconds, and be capable of
processing at least 200 sheets of 14 x 17 inch film per hour. Only
ambient water shall be necessary for normal processor operation;
water temperatures from 40 to 90 degrees F (4-32 degrees C) shall

be acceptable.
42 i li
The imager shall allow the user to manually adjust image
contrast and density. A digital test pattern (SMPTE or equal) shall
be provided in the device for quality assurance and device
verification. The imager shall also have automatic calibration

capabilities, using built in test patterns and automatic
densitometer feedback of film densities.

-2A4-



4.2.6. Multiple film original
The imager shall produce multiple copies of the same image

with one request. This feature shall be selectable from the the
requestor's workstation.

- 42.7, Error an Indicati

The laser imager shall include a self diagnostic capability which
shall indicate the following error and system status conditions:
film low, film empty, memory full, film feed error, printing, and
alarm. These error conditions shall be reflected back to the
workstation following the guidelines in paragraph six.

428 R it for Existing I.aser Pri

When required on a site-specific basis, the contractor shall
accomplish a retrofit MDIS network interface for any on-site laser
printers that currently may be directly interfaced to on-site
imaging devices such as CT or MR systems.

m i i
The MDIS system shall produce a 35mm slide format only from
specially workstations on the network. The slides shall include any
image overlays or patient data that is displayed on the image at the

time of request. This function shall be accomplished automatically,
with no human intervention.

Im Di D

44.1, General, The MDIS system requires two classes of workstations for
soft copy image display (SCID), the diagnostic workstation and the
clinical workstation. The following table describes the required
performance for these two workstations. Workstations shall be
provided with an ergonomically designed chair for the operator.



when required. The folloWing narrative following the table
describes the individually required performance attributes in

detail.

SEE WORKSTATION TABLE

ON THE FOLLOWING TWO PAGE INSERTS

4.4.2, Display Moni

4.4.2.1. General. Each workstation shall be configured with from one
to eight monitors. Two classes of monitors are required— class

A and class B.

4.42.2 Class A and Class B Monitors. The class A monitor shall have
no less than a 2048 by 1680 pixel matrix size. The class B
monitor shall have no less than a 1280 by 1024 pixel matrix
size, and can be used in a portrait or landscape mode
depending on the workstation configuration. The screen size
of either monitor shall be no less than 19 inches and no
greater than 23 inches diagonally.

4.4.2.3 Data Sets Available to the Monitors. The full data set of
acquired images (e..g. 2K by 2.4K 10 bit CR images) shall be
available for viewing when the diagnostic workstation is
configured with class A or B monitors. The clinical
workstations for remote viewing will be configured with class
B monitors. These clinical workstations shall utilize 1K by
1.2K by 8 bit downsampled data sets for computed
radiographic images; other modalities will utilize appropriate
matrix size but all will be downsampled to not more than 8
bits of dynamic range for remote viewing. The utilization of
mensuration, text annotation, and graphics annotation as
defined below shall not reduce the number of gray levels of
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DRAFT TABLE 8CiD

WORKSTATION HARDWARE Diagnostic Workstation Clinical Wesicstation

Monitor Type Class"A" or B* Class "3" only
Niznber of Display(s) 1-8 Monitors 1-2 Monitors -
Spatial Resclution 1K x 1.2K & 2K x 25K IKbyl2K
. Mix and Match 1K Data Set{down smplad)
Viewabie Raster Disgonal on Monitor ¥ oz g

. (Lasminescence) 2K, >23 PrLamberts 1K, >70 M-Lamberts
cﬂy"m’m’ dusplay Grey Scala (Bits) Grey Scale (SBits)
Flicker Free yo e
Mondtor Calibration b ye
Brightness Uniformity Degredation <% 2%
Linsar & Geometric Distortion <2% <2%
Spot Size Variation <% <%
Prame Buffer 12 Bita 8 bits or greater
Auxiliary Output for Slave Monitors ys ye
WORKSTATION FUNCTIONS Disgnostic Workstation  Clinieal Workstation
Plctorial Patient Directory y e '
Wokdist ' ye o
Image Rearmangsment

between & within Monitors yos ye
Pagingwithin Bxamm yeu y
Window/Level Adjustment yu ye
Inverse Video ye ye
Hdﬂ ink t yes m .
Image Roam ye Y.~
. DEFAULT DISPLAY PROTOCOL )
Iﬂlpcl ath ys no .
Modality Specific ye o
Body Pare Specific yo ro
Radiologist Specific ye »
IMAGE ENHANCEMENTS DEFAULT
WindowandLavel yes ye
Inverse Video yw y-
Edge Enhencements ye no
Radiclogts Specific ye e
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DRAFT TABLE 8CID

IMAGE MANTIFULATION TOOLS
1 Cursor across all screens
2 Window/Lavel all & Indiividual Images
3 Digital Magnifying Glams
4 2Z00M
a Replicsted
b Interpolated
5 Sequential 50 degree romtion
(clockwise & countarclockwise
6 Horizontal & Vertical Fiip
(180 degres rotations)

IMAGE SUPFLEMENTS
with “toggisd” overizys
Maensurstion
Text Annotation
Graphie Annotstion
Hounaflald Unit Valuss & Statistics
MRI Ralaxation Times & Statistics
" Save Pull Dat (For Comprassion)
Hard Copy Generation
Delete
Unde (OKSB)
10 Save
11 Printer/Spooling Capability
12 Automatic sces Blanking

% 11 11

[ARRRRRRRERRY
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4424

4.4.2.5.

4.4.2.6.

4.427.

4.4.28.

4.4.29.

the image when displayed simulltaneously with these

functions. The downsampled data image sets will accurately

display any overlays associated with that image.

Brightness (Luminance). No less than 40 foot-Lamberts for a
class “A” monitor and 60 foot-Lamberts for a class “B”

monitor shall be provided.

Gray Scale Display. No fewer than 256 shades of gray (8 bits
deep) displayed on each monitor shall be provided.

Flicker. Each monitor shall be flicker free at typical viewing
intensity for 95% of the observers.

Calibration. Brightness and contrast calibration of each
monitor shall be provided so that there is not less than 2%
variation from monitor to monitor over the standard user
maintenance period (e.g. three months).

Uniformity and Distortion. The monitor shall have less than
2% brightness uniformity degradation from center to the
periphery. The monitor shall also have less than 2% linearity
and geometric distortion from center to periphery.

Monitor Spot Size. The monitor spot size shall not vary by
more than 5% from center to diagonal corner of each monitor.

4.4.2.10. Frame Buffer. No less than 12 bits deep for diagnostic

workstations and 8 bits deep for clinical workstations.

4.4.2.11. Slave Monitors. The workstation shall have a slave monitor

W

443.1.

auxiliary output connection to produce the same single image
across multiple monitors.

a.

General. The contractor shall provide multiple image
manipulation and enhancement functions for the

27-



4.43.2.

44.3.3.

4.434.

4.4.3.5.

443.6.

workstation. The following are the required performance
parameters.

Pictorial Patient Directory. The workstation shall display the .
images from a patient’s master “folder” and individual image
subfolders (e.g., chest, bone, GI). = Anatomic region
subcategories shall be possible within each subfolder (e.g.,
elbow, ankle). Single or multiple images shall be easily
selectable for full resolution viewing.

Worklist. The workstation shall automatically generate a
worklist of unread exams to enable each radiologist to review
the amount of the work ready for their review. The worklist
can be created by radiologist or type of workstation (e.g. CT
review workstation) at each as determined at each site.

Image Rearrangement and Display. The workstation shall
display multiple reduced resolution images on a selected
monitor with the ability to easily rearrange these images on
the same monitor. It shall also allow rearrangement of the
images easily from monitor to monitor on the same

workstation.

Image Paging. Quick paging through multiple user selected
images of an exam displayed on a single monitor shall be

provided.

Default Display Protocol. This required function displays the
images of a patient study in a user-selectable default protocol,
activated each time the individual user logs on the
workstation. The default display shall be modality and body
part specific. It shall be a site-specific requirement- i.e. each
MDIS site shall be capable of setting their own parameters.

(For example- a patient has new and previous posterior-
anterior (PA) and lateral chest studies to be interpreted. The
radiologist viewing the study prefers to view the PA images
on the central two monitors and the lateral images on the

28



4.43.7.

4.4.3.8.

4.439.

outer two monitors of a four monitor workstation. The
radiologist also prefers to view the lateral images with the
anterior border of the chest closest to the left monitor edge,
the new PA images on the right central monitor, and the
previous PA image on the left central monitor.)

Additionally, the images shall automatically be presented in
an upright as well as correct right/left orientation.

Image Enhancements Defaults. The workstation shall include
user selectable image enhancement defaults for grayscale
window and leveling, variable edge enhancement, and
inverse video, activated each time the individual user logs on

the workstation.

Window and Level. The workstation shall provide for
dynamic window and level through the entire image
grayscale data set. This function shall occur simultaneously,
for separate images on a single monitor, or occur individually
for a selected image on a monitor of a workstation.

Inverse Video. Display of the inverse video of any selected
image is required.

4.4.3.10. Edge Enhancement. The workstation shall process and

4.43.11.

display the image to a user selectable degree of edge
enhancement.

Cursor. The workstation control cursor shall move easily
within and between monitors in a smooth continuous
manner. The cursor shall always be visible during its

movement.

4.43.12. Screen Blanking. The workstation shall include automatic

4.4.3.13.

screen blanking with a user selectable time default.

Zoom. The workstation shall be able to enlarge the image two
to four times and display it by simple replication of pixel

-29-



4.4.3.14.

4.4.3.15.

4.4.3.16.

4.43.17.

4.43.18.

4.4.3.19.

values. It shall also enlarge the image two to four times and
display it by interpolating intermediate pixel values in a
smooth continuous manner.

Image Roam. The workstation shall provide smooth
continuous movement of a 1K by 1.2K window for display of a
2K by 2.5K by 10 and 12 bit image data set in the workstation
memory. The zoomed images shall be viewable by the image

roam function.

Digital Magnifying Glass. The workstation shall sample and
display the full data set within a confined area to give a
variable degree of zoom in a continuous, smooth manner.

Rotation and Flip. The workstation shall allow sequential 90
degree clockwise and counter clockwise rotation of the image
as well as 180 degree flip in the horizontal and vertical axis.
The final new orientation shall be saved for future retrieval.

Mensuration. The workstation shall compute point-to-point
measurement with automatically calibrated, user selectable
scales. It shall also perform angular measurement, area and
perimeter measurement based on ellipses and pointing device
control tracing. It shall compute and display these functions
for multiple measurements simultaneously on the same
image and saved them as an overlay which can be toggled on

and off.

Text and Graphics Annotations. The workstation shall utilize
and display selectable locations and orientations for graphic
symbols (e.g., arrowheads and circles) and text annotation
with multiple simultaneous displays on the same image. The
annotated image can be saved as an overlay which can be

toggled on and off.

Houndsfield Units and Statistics. The workstation shall be
able to compute and display mean and sample standard
deviation of Houndsfield unit values in the selected region of
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4.4.3.20.

4.4.3.21.

4.43.22.

4.4.3.23.

4.4.3.24.

4.4.3.25.

4.4.3.26.

interest (ROI), including ellipses and irregular outlines as
described. This feature shall allow multiple measurements
on the same image. The annotated image shall be saved and
the overlay toggled on and off.

MR Signal Intensity and Statistics. The workstation shall be
able to display MR signal intensity with the means and
standard deviations in user selectable regions of interest with |
simultaneous display of these measurements saved as an
overlay which can be toggled on and off.

Delete. The workstation shall be able to allow user selected
auto-delete from local storage, and allow marking of selected

images for no delete.

Hard Copy Generation. The workstation shall include a one
keystroke equivalent method for image selectable hard copy
generation from the workstation console. The incorporation
of this function shall be capable of being controlled by the site
systems administrator.

Command Reversal (Undo). The workstation shall be able to
reverse the last one key command.

Save. Teaching and research images shall be saved to long-
term archive using reversible compression from a one
keystroke equivalent command at the workstation. Both
radiology department and individual file folders shall be

possible.

Printouts. Worklists shall be printed on demand with a one
keystroke equivalent command.

System is working. User operations that require time delays,
for example some image processing operations, should be
indicated on the screen (e.g., a ticking clock icon) to let the user
know that an operation is underway and the system is

operating.
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4.4.3.27. Autorouting in Background. Workstation performance shall
not be impeded by autorouting operations. This activity shall
be accomplished in background.



D ra

5.1 General,

T_he contractor shall provide an Image Database and Storage
Subsystem with the following performance features indicated in the

paragraph below.

5.2, The Image Database,

The MDIS database shall serve as patient image exam manager.
As such, it shall (a.) accept and store image exams through the inter-
MTF or intra-MTF network that are acquired by image acquisition
devices, (b.) communicate stored images across the network on
demand or by a logical auto-routing algorithm to individual
workstations or hardcopy devices— either for reference with the
accompanying previous radiologic interpretation or for initial
interpretation, (c.) automatically restore exams according to a
predetermined procedure and (d.) function in two-way interface with
the DOD Composite Health Care System (CHCS) where applicable.

5.3 Image Storage,

Depending on system architecture, image storage may be
distributed throughout several hardware components on the
network. Implementations of the image storage hardware shall flow
from and support the logical design of the database. These may
include digital storage devices such as magnetic tape and Winchester
hard drives, erasable and non-erasible optical disks and related juke
boxes as well as other emerging technologies such as parallel transfer

disks and optical tape devices.
ign — Short- ng-

The image database design shall make use of caching strategies to
optimize cost and performance tradeoffs between image archiving
‘efficiency and image delivery times. Specifically, logical designs are
required that feature (a.) short-term storage for high demand imaging
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exams for fast retrieval and (b.) long-term archiving for low demand
imaging exams for slower retrieval. The discussion in paragraph 6
regarding benchmarks for fast and slow image throughput times

applies.
4.1, Definition: -T r

Images and related information that must be in the short-term
storage are (a.) exams that are newly acquired in the past 24 hours, (b.)
exams awaiting primary interpretation (c.) exams acquired in a period
equal to the the facility’s average length-of-stay for inpatients, (d.)
selected historical exams for auto-routing to a clinical area according to
a daily clinic appointment schedule, and (e.) selected supporting
historical exams of patients who have had new image exams. Short-
term storage may be centralized or distributed throughout the system.

4.2 inition; Long-T

This archive must contain all images and related information
necessary to support (c.), (d.), and (e.) in the sub-paragraph directly
above. The long-term archive shall be capable of storing the current
year plus 5 additional years of imaging exams. Additionally, there are
certain instances where exams must be retained for longer periods-
e.g. pediatric images must be retained until a patient’s 21st birthday or
digitized post-interpreted mammography exams shall be retained for
the life of the patient. The particular archiving periods shall be site-

specific.

5.4.2.1. On-Line and Off-Line Long-term Archive.
Images up to two years old may be in the on-line long-term
archive. Images older than two years may be in the off-line

archive.

5.4.2.2. Operations between Short-term Storage and On Line Long Term
Archiving.
These operations shall be a database automatic operation—- i.e. no
human intervention must be required to archive or restore an
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image and related information between the short-term and long-

term archive.
f th 1d n

Patient exams shall be managed under the metaphor of folders
which contain both interpreted images and related reports. Folder
organization shall be capable of hierarchical organization by

patient, by exam body part.

lder Conten

Exam folders shall be capable of being ‘opened’ on electronic
image displays to provide reduced views of interpreted exam
images and associated reports. The exam folder must have a

capacity of at least 200 images (e.g. MR slices).

2, Review of fr ver,
At the display, it shall be possible to select and simultaneously
review various images at full resolution from different selected

exam folders.

5,5.3. Creation of Teaching Fold
Additionally, the creation of teaching folders shall be possible.

These folders shall hold versions of clinically useful exams and
reports for medical education. Folder organization shall be both at

the radiology department level and by individual physician..
5.6. Use of Compression,
5.6.1. General Approach,
The data compression strategy shall be site-specific and offer the

option of both bit-preserving and non bit-preserving compression
techniques for exam management. Reasonable compression ratio

options range from 2:1 to 10:1.
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5.6.2. Digital Microfilm Opti
A site-specific scenario where image exams can be displayed at
full acquisition device resolution prior to primary interpretation
followed by post interpretation long-term archiving at
compression ratios of up to 10:1 shall be possible. Moreover, this
post interpretation long-term archiving compression operation
must be site-specific and capable of being varied by (a.) type of
exam and (b.) acquisition modality. This operation is termed

digital microfilm.

7 § lem

The database shall retain image supplements, i.e. annotations,
measurements, default viewing attributes as bit plane overlays that
help in image interpretation. These supplements shall accompany
the basic image during display at any reviewing workstation.

5.8. Use of Exam Queries,

User interrogations for exam retrievals from the database shall
permit (a.) simple to use query techniques for the non sophisticated
user and (b.) retrievals based on multiple sort of data fields as
selection criteria (e.g. exam type, date, and patient birthday). This
shall include an interactive capability.

59, E Securit { Unauthorized A
Electronic safeguards of the exam database shall provide the
equivalent level of security required for film-based image
management systems. These safeguards shall prevent unauthorized
access to images and exams. The contractor shall provide features and
assurances that meet at least the “C2 level of trust” as defined in DOD
5200.28-STD; however, data encryption is not required.



- n )
Precautions against catastrophic loss of imaging exams shall be
embedded in the database design. This includes techniques such as
redundant image storage of high demand images on the short-term
archive prior to long-term archiving.

5.11._Interfacing to CHCS,
511.1. General,

Events in CHCS produce information required by MDIS and
vice-versa. As such, the imaging database shall be able to accept
and automatically update transactions such as patient
appointments, patient radiologic exam registration, exam orders
(including updates, modifications & cancellations), and exam
interpretation reports for use as management prompts within the
image database. Redundant entry of common data elements in
CHCS and the MDIS database is not acceptable.

5.11.2. Bidirectional Nat £ the Interf
5.11.2.1. From the MDIS side of the Interface.

CHCS information shall prompt the image database to do
auto-routing of (a.) exam orders, (b.) pre-interpreted image
exams (c.) post-interpreted archived image exams and (d.)
radiographic reports across the MDIS network. This routing
must be to specific acquisition and display devices both in and -
outside of the radiology department according to a site-unique
algorithm.

5.11.2.2. From the CHCS side of the Interface.

MDIS data coming into CHCS from the image database
shall be sufficient to prompt dynamic updating of the

database.



5.11.3, Information Integrity,

To maintain database consistency between CHCS and MDIS the
following two basic principles will be observed; (a.) consistent
exam philosophy and (b.) use of common data elements.

5.11.3.1. Consistent Exam Philosophy- CHCS and the MDIS database

The radiologic exam philosophy of the MDIS image
database shall match that of CHCS. For example, radiology
orders in both systems must contain multiple exams for a
single modality. Additionally, multiple copies of a report for
patient order must be placed in each exam folder associated

with that order.



5.11.3.2. Common Data Elements.

These CHCS data elements shall be in the MDIS database:

Name: Element #  CHCS Descriptor
Patient Name 1055 PNT-NAME
Patient ID 1021 PNT-FMP
1373 SPONSOR-SSN
Patient Classification 1089 PNT-RECORD-TYPE
Patient Reg No 1091 PNT-REGISTER-NBR
Patient Reg Suffix 1092 PNT-REGISTER-NBR-SUFFIX

(Newborn Inpatients - AF Only)

Referring Clinician HCP-NAME

Type of Procedure ~ PROC-TYPE

Date of Procedure - 1174 PROC-SCHEDULED-DATE
Time 1175 PROC-SCHEDULED-START
Procedure Location 1130 PROC-LOCATION

Procedure Location Cmt 1132 PROC-LOCATION-COMMENT
Procedure Location Type 1133 PROC-LOCATION-TYPE
Procedure Inst Text | 1128 PROC-INSTRUCTION-TEXT
Order Identification No 858 ORDER-IDENTIFICATION-NBR

NOTE: Other data elements may be required to guarantee the
information integrity of both databases.



5,12, Datal A dministrati
ni nn

This issue is addressed in paragraph 10 below.

5.12,2, Management Information Reports Package,

The MDIS database design shall contain procedures for routine
creation management information reports to assess database
status and performance. The reports package shall be constructed
to provide the database administrator with processing
performance of various transactions within the database. This
reports package shall feature ad-hoc report retrieval capability. It
shall facilitate both clinical and technical oversight of the MDIS

system operating segments.



6. Communications and Network Subsystem,
6.1. General.
Communications entails the physical method of transfer digital
images, patient data and diagnostic reports from point A to point B
whether it is intra-MTF, (between departments/clinics/archives), or

inter-MTF in a teleradiology operation. These requirements apply to
large and small MTFs alike.

6.2. Intra-MTE

The contractor shall use a local area network (LAN) for image
management and database management activity. The contractor, at
the government’s option, shall utilize an existing LAN for all or part
of the network solution if it is available and feasible for use in the
MTF. If the existing LAN does not meet throughput or function
requirements, the contractor shall provide the total solution.
Throughput requirements outlined below shall be met. Government
provided LAN information, to determine acceptability for throughput
and function, will be disseminated upon request prior to issue of a
site-specific delivery order.

6.3. Inter-MTF,

The contractor shall provide a teleradiology capability between
any and all sites as identified by the government. The method is left
to the discretion of the contractor but shall meet throughput
requirements consistent with specific clinical and operational
considerations. For high volume situations, the minimum acceptable
throughput is that which will provide the capability to transmit
compressed images, 14 inch x 17 inch, digitized at a resolution of 2K x
2.4K pixels x 10 bits deep at the rate of 30 images per hour.
Transmission shall also permit unattended, error free, batch capability
for low volume situations at a lower throughput rate. Batch
transmission shall be interruptible with resumption causing no loss
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of data. Error detection and recovery shall be without user

intervention.

6.3.1 Inter-MTF Compression,

Transmission compression and decompression (as opposed to :
database compression) capability shall be bit preserving. The
contractor shall provide and install all applicable hardware/software
to support the inter-MTF communications at each site. The
contractor shall provide for receipt and transmission of text )
information (e.g. radiology reports, patient data) to and from the
reading MTF and the MTF imaging the patient. It will be at the
discretion of the governmeni: to install the communications link the
contractor would have provided.

6.4. Teleradiol inter-MTF applicati

6.4.1. General. The specific purpose of this capability is to provide
primary interpretation capability for radiologic exams acquired at a
non-radiologist manned MTF. Specially configured teleradiology
equipment may be proposed to accomnplish this function. The
specifications for these items are described in this and part 2 of this
document. The concept allows for central reading MTFs (hubs)
staffed by radiologists to read digitized images transmitted via
dedicated communications links from satellite MTFs. A regional
approach will allow a distributed workload and can accommodate
images from any Department of Defense MTF when

implemented.

6.42. Unique requirements. The workstations shall possess the
following attributes:

6.4.2.1 Review workstation: (The workstation shall be utilized in
conjunction with a film digitizer.) The review workstation shall
have sufficient direct access memory to hold 150 14” x 17"
images, digitized at 2K x 2.5K pixels x 10 bits deep. An archiving
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device shall provide storage for 110,000 images at the same

resolution.

6.4.2.2. Radiologist workstation: This workstation, used at the central
reading MTF, shall have sufficient direct access memory to
receive batched, unattended image transmissions, as described in
paragraph 6.3, from multiple satellite MTFs. Each satellite can be
expected to transmit 100 images at resolutions described in
paragraph 6.3 per 24 hour period. Archiving capability for the
central reading teleradiology MTF shall be capable of storing at
least two years of acquired images.

6.4.3. Portable Teleradiology: In addition to the inter-MTF
communications links, the contractor shall propose a system for
local access to the MDIS via voice-grade phone lines. Access to the
MDIS shall permit images and other data to be sent to a
workstation (which is connected via phone line) for local display
and storage. The intent of this aspect of teleradiology is to allow
remote MDIS access for radiologists on-call. This system shall
support a minimum signaling rate of 9600 baud (V.32 CCITT). A
security mechanism for protection of these dial-up lines from
unauthorized access shall also be a part of the proposal.
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Part III. MDIS System Integration
7. MDIS System Operations.

7.1. General,

The MDIS system shall be a functional single entity that
provides radiologic image and data management support within an
MTF or between supporting and supported MTFs. While
performance of each MDIS component and subsystem is important,
the integrated performance of the entire system is the most
meaningful measure of clinical acceptability. The contractor shall
provide a system that performs to the parameters specified in the

paragraphs below.

Zz Q “ ] s *
The MDIS system shall support the following operational
scenario for radiologic practice.

e A cquisiti i Routing Activif

7.2.1.1. Image Exam Orders. Exams are ordered in the CHCS
system environment. This order entry information is sent to
MDIS through the CHCS-MDIS interface. The MDIS system
shall check its database for previous exams and if appropriate
they are automatically restored from the long-term archive to
the short-term storage after expanding the compressed image

archived data set.

7.2.1.2. Network Routing. When a patient reports to the
radiology department for an exam, a radiology technologist logs
the order request data on the MDIS network and verifies the
accuracy. The new radiology exams are acquired and following
an image quality control check at the image acquisition site, the
image is presented to the network. These images and assodated
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data shall be routed on the network to the database storage. They
shall then be available on short-term or workstation magnetic
storage for viewing at appropriate workstations.

7.2,2, Di ic Workstati ivi

7.2.2.1. Image Presentation. Diagnostic workstation storage
receives images and text from another storage site or directly
from imaging devices. By the time a radiologist goes to a
workstation, all the necessary images shall be prestaged in short-
term workstation storage. Based on the preselected protocol, the
worklist of images shall be presented to the users for diagnosis

and review.

7.2.2.2 Image Interpretation. The radiologist selects exams from
the worklist and performs interpretation. Associated cases are
available on the workstation for review with the new
examination. Reports are dictated at the workstation and
transcribed into CHCS. Subsequently, the reports are introduced
into the MDIS system along with appropriate patient data
elements so that they are logically matched with the images in
the patient image exam folder.

7.2.2.3. Purging Images. Upon completion of the review,
following the user-set protocol (time delay, discharge, report
availability, and others) the images are automatically purged
from the local workstation storage on a FIFO basis to make room

for additional follow-on exams.

7.2.2.4. On-demand Queries. Images that are in the short-term
storage (STS) or long-term archive (LTA) shall also be viewed on
demand, however longer retrieval times as described in

paragraph 8 below are acceptable.

7.2.3. Clinical Workstation Activit

The database autoroutes downsampled images and exams to
appropriately identified clinical review workstations located
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Jthroughout the MTF. Short-term storage at these sites holds images
that are available for review at the clinical workstation. A local list of
available images shall be present. On an hourly basis, autorouted
images shall be produced by (1) CHCS appointment schedules or (2) -
radiologic exam orders placed by the referring physician.
Additionally, ad hoc interrogations of in STS or LTA shall be possible.

Z.3. Network Environment,
731 G c Network Confi "

The contractor shall provide a specific MDIS system solution
that meets the generic system solution indicated in the diagram below.
Emphasis shall be on efficient image and data flow without regard to

specifying any particular topology. Any system solution is acceptable
as long as it meets performance requirement described throughout
this document. The figure below indicates a generic configuration

from a performance perspective.

Figure 4. Generic MDIS System, Performance Perspective
@iagnostic Workstation Display)

CLaser Film Digitizer )
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7.3.2 r nditi

Worst case performance shall deteriorate no more than 2.5 fold
of the peak performance values. The worst case situation is defined by
the period within which all the imaging systems and workstations are
in full clinical operation at the busiest two hours of the clinical day at
each site. This is termed a "loaded network condition" for the
purposes of evaluation and benchmark testing. Peak performance
values shall be provided at times other than a loaded network

condition.
7.4 In i

The contractor shall provide the MDIS network design and all
system integration details. This includes meeting the appropriate data
volume, traffic patterns that allows for establishment of priorities,
network data contention resolution and preservation of data integrity to
meet performance parameters specified throughout this document.

7.4.1 Imaging Systems

Images are acquired at various imaging modalities such as CR,
MR, CT and others. Once the images are acquired and processed by the
acquisition device, they shall be automatically transferred to and
received by the MDIS network. The entry of patient name and other
demographic data shall be done only once at the image acquisition
system. Dual entry into MDIS is not acceptable. The data transfer
across the interface to the MDIS network must not impede the
operations of the imaging device. Implementation of ACR/ NEMA
interface is required for all digital imaging systems. For ultrasound
imaging devices that do not support digital interface, digitized video
interface at 512 x 512 x 8 bits is an acceptable image data set.
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7.4.1.1. Digital Interfaces. A number of digital imaging devices
are in existence at each site. Some devices will have ACR/NEMA
interfaces and others may require retrofit. This information is
available in the site specific section of this performance
workstatement. ¥ The contractor shall install’ ACR/NEMA
standard interfaces to all digital imaging systems identified for
MDIS network. The throughput of the MDIS side of the interface
shall be equal to or greater than that of the imaging system side.
Additionally, the MDIS system shall preserve full acquired image
fidelity for interpretation as well as the associated patient and
image supplement data describing the imaging parameters.

7.4.1.2. CR and Flm Digitizer Interfaces. The MDIS shall have
ACR/NEMA standard interfaces to the CR and film digitizer.

7.4.1.3. Digital video interfaces. Ultrasound and some
fluoroscopy systems readily produce analog video output.
Whether 512-1line or 110OO-line systems, such output is amenable
to video frame digitization. This method typically limits gray
scale resolution to 8 bits, but its clinical acceptability has been
demonstrated. Use of such interfaces is predicated on video

digitizer performance (See above).

-

7.4.2.1. Standards. ACR-NEMA compliance is defined as
conforming to all aspects of ACR-NEMA 300-19XX- whichever
standard is in effect at the time of a site-specific delivery order.
The primary use of ACR-NEMA interfaces will be for connection
of imaging equipment (IE) to acquisition devices or network
interface units (NIU) of the MDIS. The interface between the
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MDIS system and NIU or acquisition device shall be determined
by the contractor, i.e.: ‘

IE - - NIU - - MDIS Network
or
ACR-NEMA Contractor Specific Interface

7.4.2.2. Split Implementation. Recognizing that the ACR-NEMA
standards committee is proceeding towards a split
implementation in emerging standards, for purposes of this
performance work statement, the ACR-NEMA logical interface is
defined as one which uses the upper (i.e. application, presentation,
and session) layers of the ACR-NEMA protocol. These layers then
operate over other hardware and protocols for the lower (i.e.
transport down to physical) layers. ACR-NEMA logical interfaces
may be used as specified by the contractor, except as set forth .

above.

7.4.2.3. Interface to Multiple Imagers. In the situation where
multiple imaging devices are connected to their own computer
system (for example; nuclear medicine), an ACR-NEMA
compliant interface may be used between this computer system
and the MDIS system NIU or acquisition device. The connections
between the imaging devices and their intrinsic computer system
are determined by the contractor of the multiple imaging system.

7.4.2.4. Interface to Output Devices. A secondary use of an ACR-
NEMA compliant interface is between the MDIS system NIU and
a laser film printer. A number of laser printers may already be in
possession at the project sites. The MDIS contractor shall interface
these printers to the network as a retrofit action. Refer to the site

specific delivery order.
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4 B m

The MDIS system database shall be fully integrated into
workstation operation. Retrieving studies at the workstation, when
done outside the worklist function, shall be transparent to the user.
When requested studies are in the long term archive, the retrieval
time may be considerably greater than from the short term storage. If
this is the case, a notice of this increase retrieval time shall be sent to
the workstation and displayed. There shall also be a option to abort the

requested function.

.

7.4.4. Inter- leradiol In i

An Inter-MTF teleradiology MDIS system shall be fully
compatible to the Intra-MTF MDIS system in terms of image quality
and database management system. The teleradiology devices shall be
interchangeable with MDIS components and subsystems.
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work Performan

8.1 General,

Network throughput and system image quality are the two
primary performance parameters of an effective MDIS system. Each
parameter is affected in part by the volume and complexity of image
data, frequency and volume of user requests, the degree of data
compression, communication priority parameters, and data access
speed of the data storage devices. The performance of the entire
network shall be able to support efficient clinical operations of
radiology service of the MTF. Network performance requirements are
described from several perspectives. The vendor shall describe how
each of the throughput requirements are addressed in the proposed
system design. These performance parameters shall be available for

system benchmarking.

8.2 Standard Image Set for Perforinance Measurement,

The operational response specifications assumes the following data
set as a typical radiological study to be viewed at workstations.

Image Data Set Compression # of Images
Type Per Image Type per Study
New Chest 2Kx2.5Kx1O bits bit preserving 2
Previous Chest Image 10:1 6
New CT Study 512 x 512x 12 bits bit preserving 50
Previous CT Study 10:1 50

The standard exam image set consists of two types of exams~chest and
CT (or MR). The chest images are obtained from a CR unit. The new
exams are routed/managed with only lossless compression and
previous studies have been restored from the LTA that uses 10:1
compression. (Note: Downsampling fits plain radiographic images
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into 1k by 1.2k by 8 bits data sets for routing to review workstations
outside of the radiology department.)

I in rf P iv

Upon completion of image acquisition, the MDIS system shall
provide a means to direct the images to multiple subsystems on the
network. The transfer of images from the imaging system to the
network shall not impede the normal operations of the imaging
systems regardless of the network traffic condition (i.e. loaded or
otherwise.) The image throughput performance of the CR on the
network shall be same as CR functioning as an independent device.
The contractor shall provide automatic image routing capability such
that two newly acquired images from a CR device (2K x 2 .5 K x 10 bits
with lossless compression) or CT/MRI device can be sent to and
received by storage at a diagnostic workstation within 5 minutes after
image acquisition under loaded network conditions. Time begins
from the initiation of image transfer at the imaging system to the
receipt of the new images at the local storage at the workstation.

8.4, Workstation Performance ,

Two categories of workstations are required for MDIS~ the

diagnostic workstation and the review workstation. The operational

features are described in the paragraphs above.
. L4 w .v
Diagnostic workstation performance features shall be supported
by the capabilities of subsystems. Moreover, the workstation features

must be given a appropriately high priority in terms of executing the
database command.
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8.4.1.1. Workstation storage. The magnetic storage at the
diagnostic workstation shall be sufficient to store all images, new
and old, that are needed for a minimum of one day's work.

8.4.1.2. Autorouting. In a routine clinical situation, the images

(new and relevant previous studies) of scheduled patient cases
shall be present at the diagnostic workstation image storage
ready for interpretation. Diagnostic workstations shall receive
images in the background without noticeable impediment to the

viewing process.

8.4.1.3. Display Speed. The following description assumes a four
monitor workstation. The same specifications shall apply to the
workstations with more display screens. During a clinical day in
a diagnostic image reading environment, the diagnostic
workstation shall display on demand a list of patient cases to be
read by a radiologist. Once a patient case is selected at the
workstation, the full frame of the first new chest images shall be
displayed in less than 6 seconds and subsequent new and old
chest images shall be displayed on the 3 other screens of the
workstation within the next 15 seconds. Associated text data
shall be displayed within a second after the completion of the
image display. Since the standard image set is a multi-modality
exam, the workstation shall be capable of displaying new chest
images (2 images) and new CT images (50 images) within 20
seconds of the requesting key stroke.

8.4.1.4. Viewing Long Term Archived (LTA) Images. If
requested images are in the LTA, the set of images (6 chest and 50
CT images) shall be available in the workstation for display no
longer than the 5 minutes after the request.

8.4.1.5. Viewing Short Term Storage (STS) Images. If the
standard image set is in STS, the display time shall be less than
twice that of subparagraph 8.4.1.4 directly above.
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2 view Workstation Per iv

Review workstations are located outside of radiology
department in clinic and ward settings for reference and review of

diagnostic radiologic images.

8.4.2.1. Autorouting. In a ward or clinic intra-MTF situation,
downsampled images (both new and relevant previous studies)
of scheduled patient cases shall be at the workstation image
storage ready for reading at the start of the clinical day within 1
hour after the new exam is acquired or 30 min after short term

storage studies are requested.

 8.4.2.2. Review Workstation Storage. The review workstation
storage shall be sufficient to store a minimum of two days of
images for all patients in the supported ward or clinical area in
which the workstation is located. Individual site requirements
may increase but will not decrease these storage values.

8.4.2.3. Display Speed. For single or dual screen review
workstations, the screen image "paint” time for downsampled
studies stored at the workstation shall not exceed 20 seconds for
the first chest image of a study and not to exceed 10 seconds for
each subsequent image. When a study consists of more images
than can be displayed on the workstation monitors, the time to
display the next (or previous) set of images shall not exceed 5
seconds per screen.

The contractor shall configure frame buffer size, workstation
RAM size, local magnetic storage type and size, and the MDIS
system interface to meet these requirements.

8.4.2.4. Viewing from STS. When the downsampled standard
image set is requested from the short term storage (STS), the first
image of shall be displayed within 5 minutes in a loaded

network condition.



8.4.2.5. Viewing from LTA. When the standard image set is
requested from the archive, assuming the the image is on-line
‘on a storage medium (e.g. disk is in juke box) , the images shall
be displayed within 10 minutes in a loaded network.

The operations of MDIS system network shall not be impeded by
any hard copy devices. The interaction between hard copy device and
the network shall be such that it shall queue the image print requests.
The hardcopy device shall produce hard copy images on single
emulsion film of image quality of preselected default values or
specially processed images at an authorized user/workstation. The
authorized user/workstation shall be able to direct images to any hard
copy printer. The hard copy device shall communicate the
operational or service status to the user and network manager.

8.5. Network Response,
8.5.1. Responses to Requests,

Most image service requests made from workstations or
management terminals will involve movement of patient data. Once
a request is made by a user at a workstation, the MDIS system shall

notify the requestor the status of a request.

8.5.2. Types of Requests,

The success or failure of the following requests that generates
image or data transfer must be indicated to the requestor at their
workstation location:

imaging equipment to database,

database to workstation,

workstation to workstation,

transfer to a hardcopy unit,

transfer to CHCS,
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CHCS to MDIS system database.
The response to these requests are for verification purposes.

R n ransf

A successful response to a request for data movement to the
database shall mean that the database has successfully received the
data and is assuming responsibility for it. This will allow the sending
device to delete the data from its local data storage (if so

implemented).
Warnings for L Tran

A request which will produce a lengthy transfer of longer. than
15 seconds (for example; moving an entire set of patient studies) shall
warn the user and provide periodic indication that the request is
being processed. The system shall provide abort operation option

during a transfer.

Inter- T

Teleradiology is a method of providing expert radiology
diagnostic and consultation service to a distantly located clinical
facility by using digital images, image transmission and text
communication capability. Teleradiology can be seen as a subset to
MDIS systems technology. An inter-MTF teleradiology system shall be
technically compatible to MDIS system parameters such that it can
exchange full image and text data with an intra-MTF MDIS system.

3.6.1, Teleradiology System Confi t
A teleradiology system consists of the digital image acquisition

(e.g. film digitizer or computed radiography device) device, a
communication link between a remote site to a central location and
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diagnostic reporting capability. The primary throughput of such a
network depends on the image and associated text data transmission
time, image matrix size (e.g. 2K x 2.5K x 10 bits), data compression (bit

preserving), and communication speed. :

8.6.2, Acquisition Unit,

The plain radiography image acquisition device shall be able to
obtain at 2K x 2.5K x 10 bits of data set per image and associated
patient data and transmit the them over a high speed link in a batch
mode. Other digital devices such as CT shall acquire the full data set

for their specific modality.

8.6.3, Reports,

The contractor shall provide a means to communicate diagnostic
reports back to the remote site and have the reports printed on paper

form.
8.6.4, Workstations,

The performance characteristics of diagnostic and review
workstations are described above. ’

3.6.5. C ication Requi :

Communication requirements are driven by the image data
volume and individual clinical scenario. These are described in the

site specific document.

The MDIS system shall have reasonable redundancy in the
network design so that no single point of failure can cause the major
breakdown of radiology service. See paragraph 8 below for systems
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maintenance considerations. The network shall prevent any loss of
acquired images and data. The MDIS shall provide means to enter the
missed images. In case a set of images or single image fails to be
transmitted from a imaging systefn, there shall be a way to identify
and restored the missing image(s). The contractor shall submit a crisis
management plan for evaluation and approval to prevent catastrophic

loss of images in the system.

8.8 MDIS Image Quality,

Interpretation image quality at the diagnostic displays shall be
the full spatial and contrast resolution that was delivered to the
network across the image acquisition device interface for new images
requiring interpretation. Review image quality at the review work
station shall deliver the downsampled data set at the spatial and .
contrast resolution specified in paragraph 3 above.



Part IV. MDIS System Support

9. Training.
1 neral

The contractor shall provide a comprehensive training program
to include: all instructional materials, initial/refresher training,
training schedules, quick reference lists, and training program
upgrades. Maintenance training is included in paragraph 8.

1.1, Instructional Materi

9.1.1.1. General. The contractor shall provide all necessary
training materials and equipment for any training course
conducted (e.g., instructional texts, audio-visual materials and
equipment, workstations, etc.) Each student shall be provided one
complete copy of the pertinent materials at the start of the formal
training program. This set of materials shall include reference
materials guiding the basic procedures for using the MDIS. A
complete copy of the training materials shall be retained at the
conclusion of training by the responsible MDIS facility trainer for
use by MDIS users as reference. All training materials (e.g.,
instructors’ text, audio-visual materials, testing, scoring, quick
reference lists and evaluation materials, etc.) shall become the

property of the government.

9.1.1.2. Quick Reference Lists (QRLs). Each device shall be
provided with a QRL describing basic unit mechanical and
software operations. The QRL can be a laminated card for devices
without a CRT or pop up screen menu that is called f- 1se
consistently with the same keystrokes throughout the at

every CRT.
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9,2, Formal Training,

The contractor shall include a formal training program
consisting of initial and refresher training, ranging in degree from the
fully comprehensive system operation for the frequent user to the
basic operation and familiarization for general users. The training
structure shall target specific groups of MTF personnel based on the
degree of system familiarity necessary for these target groups to
operate the system at a skill level sufficient to permit their full
functionality at their assigned health care tasks. Training shall
include development of a training program through formal
instructional systems development. This development effort shall
include establishment of training standards detailing tasks and
proficiency level, a plan of instruction to achieve proficiency levels,
formal lesson plans from which instructors shall train, instructional
materials, training literature, instructional exercises and examples,
and testing and performance evaluation materials. Hands-on
training experience shall include equipment and software identical to
that provided in the actual installation.

Initi Traini
TRAINING TABLE

Type of User Group Training Individual Training

Frequent 2 Hours 2 - 2 Hour sessions+ 2 hr
refresher

Occasional 1 Hour 2 Hour session+2 hr refrésher
Infrequent 1 Hour 1 Hour session+1 hr refresher
Radiologic tech 8 Hours 8 Hour session+4 hr refresher
Support staff 8 Hours 8 Hour session*



*The site can send a person(s) to factory training for in-depth coverage
of system and network management and maintenance procedures.

Group training shall be accomplished in groups of no more than 10 '
trainees. Individual training shall be done with no more than three

trainees in one group.

Initial/Refresher Training, The contractor shall conduct initial
and refresher training at the individual MTF where MDIS is to be

installed. The contractor shall customize training to the specific
needs of radiologists, medical staff and other frequent users,
radiologic technologists, maintenance technicians,
administration, ancillary personnel, and system managers.

9.3.1.1.

9.3.1.2.

9.3.1.3.

9.3.14.

Frequent User. For radiologists and other frequent users
medical staff training may require several hours. In the
course of their duties, they will read large volumes of images
and shall be trained by the contractor to a high proficiency in
all aspects of image manipulation.

Occasional Users. The contractor shall train medical staff who
occasionally use MDIS to perform basic image display and
manipulations.

Infrequent Users. The contractor shall train nursing staff,
physician extenders, and other infrequent users to operate
workstations located in the clinical area in which they
normally work. They will perform only basic image display
and manipulations.

Radiologic Technologist Users. The contractor shall train
radiologic technologist users in the overall operation of the
MDIS and with all types of workstations and other system
components of the MDIS. Technologists will move images
from various imaging modalities to the MDIS, retrieve
images from both archival and central storage, and view
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images during quality control procedures. They will receive
training on CR, Laser Film Digitizers, and other devices.

9.3.1.5. Support Staff Users. The contractor shall train administrative .
and support staff on all MDIS capabilities, especially those
relating to fault diagnosis, maintenance of database and
integrity, and performance optimization.

9.4, Training Schedule,
9.4.1, Training Schedule,

The contractor shall provide a schedule for training the MTF
staff. The contractor shall conduct training on site at the MTF at
the convenience of the government during normal duty hours.
The government has the option to request training by the
contractor on weekends and evenings with reasonable notice of at
least two weeks. At the option of the government, the contractor
shall conduct training on a regional basis. The contractor shall
integrate the training to coincide with equipment installation so
that trained MTF staff are available when the contractor
establishes initial operating capability.

42 f Dem

The contractor shall provide a site-specific software tutorial with
the first deliverable. The government expects this package to
permit active simulation of an operational workstation for use in
training. This demonstration package shall be provided within
the first set of deliverables during the post award period. |

The contractor shall provide training to the appropriate target

audience when system upgrades occur. This training shall be at the
level of quality equal to that of previous implementation program.



10. Maintenance,

10.1. General,

The contractor shall provide maintenance su‘pport for }'all
components of the system at each site. All service shall be provided
by factory trained, English speaking, technically qualified and
authorized service personnel. All tools, test equipment, parts, and
supplies necessary to maintain all components of the MDIS system
shall be the responsibility of the contractor. The contractor shall
provide a contact point for each site, for both hardware and software
maintenance. The contact point shall be available 24 hours a day.

10.1.1. Service Support.
The size and complexity of the system shall dictate the level of

service support required. The contractor shall submit a
maintenance/operation plan for approval using the following

guidance:

1012, 1 Facility S '
At larger, fully integrated (networked) sites there shall be on
site technical support for operating and maintaining the
system. This support shall be available on site when the
contractor establishes IOC and remain available on site
through the warranty period including any extensions. On-
site technical support shall be available during normal
daytime work hours identical to those of the radiology
department site where support is provided through this
contract. The contractor shall provide copies of this work
experience history and educational achievements for on site
technical support staff. This will include copies of training
certificates, if applicable, demonstrating that the staff possesses



the level of skill which shall meet the following
requirements. On site technical support shall include skills in
system engineering, database management, and technical
computer operation, repair and maintenance. Typical staff
skills which shall be required to technical support are

described below.

10.1.2.1.  System Engineer- Responsible for optimal operatioﬁ of all
the computer components of the MDIS system, including
~databases, image transmission, interfaces, and electronic
image archives. This individual shall be the contractor’s on-
site point of contact and supervises the database/archive

manager and the computer technidan.

10.1.2.2.  Database/Archive Manager- Responsible for all aspects of
image archiving, both electronic and hard copy. Assures that
imagery is entered into the archive in the correct format and
is readily available for patient care. The individual shall be
expert in the use of computers for data management and in
operation of a medical center image archive. '

10.1.2.3. Computer Technician/Trainer - Responsible for
maintenance and training on the system. This individual
shall be trained in all aspects of computer systems
maintenance and have a thorough understanding of
electronic circuits and trouble shooting techniques. This
individual shall be proficient in the operation of all
components of the system, and fully capable of training others
in the proper operation of the equipment.

10.12.4. On-Call Maintenance Support. At smaller facilities /
installations, (i.e., teleradiology link only) the government will
accept on-call technical support instead of on-site technical
support with individuals qualified in accordance with the

guidelines above.



10,2, Warranty Mainfenance,

Contractor shall include an extended warranty for all parts and
full labor of 365 calendar days following full government acceptance
of the MDIS system. Warranty shall include around the clock
response. The government representative shall make formal
notification by phone and the response time measure shall start.
During the warranty period, the contractor shall furnish maintenance
service support that will include as a minimum, preventive and
corrective maintenance services for the MDIS system and all
associated hardware, firmware, and software components and
additional accessories ordered with the MDIS system. The contractor
shall provide all parts, labor, travel, and expenses necessary to
perform such services at no additional cost to the government, except
where maintenance is required as a direct result of abuse, misuse,
willful misconduct, gross neglect or damage by the govérnment.

10,2.1 ventiv i

The contractor shall perform all preventive maintenance (PM)
services required for system hardware, firmware, and software at
times convenient to the government. The contractor shall
furnish a preventive maintenance plan/schedule for approval.
The contractor shall schedule and coordinate PM services and
obtain approval of the schedule by the government’s
representative at the site. PM shall be performed on individual
components of the system so as not to affect the operation of the

entire system.

10.2.2. Corrective Maintenance,

The contractor shall provide on-site hardware, firmware, and
software corrective maintenance service, to include software
problem analysis, associated reprogramming, and corrected
software documentation. The contractor shall make every effort
to affect repairs in the most expedient manner with minimum
interruption to the operation of the system.
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R nse Ti

During the warranty period, the contractor shall respond on-site
to emergency calls within 2 hours following notification. An
emergency call is defined as a hard failure of a component when
no back-up is available, or a hard failure of the system that
prevents the site from accomplishing its normal workload with
the remainder of the system. Included in routine failures are all
soft failures and hard failures of a component that has back-up
capability. The contractor shall respond on-site to routine calls
within 12 hours following notification by the government
representative. Failure to respond to service calls in the required
time frames shall result in reimbursement to the government all
costs associated with putting into effect conventional film/screen
radiography, CT, MRI, US, etc., until the system is restored. -

10.2.4. Reports of Service,

All reports of service (PM or repair) shall be documented and
provided to the appropriate on-site government representative
and filed with the equipment history file. At a minimum, the
report shall include: a) date and time notified, b) date and time of
arrival on-site, ¢) description of malfunction or service to be
performed, d) model number/serial number and location of the
equipment, e) time spent to repair, f) parts used/replaced, and g)
description of service performed. .

10.2.5. Software, Firmware, and Hardware Support,

10.25.1. Commercially Available Upgrades. During the warranty

period the contractor shall provide, at the option of the
government representative, all current fully tested,
commercially available software, firmware and associated
hardware upgrades and new versions at no additional cost to
the government. The contractor shall also upgrade hardware
through “value engineering programs” as described in the
FAR. The government’s representative will test and evaluate
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all changes to the system under this requirement and
determine whether to accept or reject them. The contractor
shall provide complete, appropriate documentation, and user
training for all changes to the system. |

10.25.2.  Newly Developed Components. Any software, firmware,
and hardware which the contractor announces or may
develop during the contract period, for ge'neral use with the
type of equipment supplied under this contract, shall be made
available to the government on the same or better basis than
such items are provided to their best commercial customers.

10.2.5.3. Remote Diagnostic Capability. The contractor shall
provide remote diagnostic capability using a communications
link for remote diagnosis and correction of software problems.

10.2.5.9.  Participation in User Groups. If the contractor supports a
customer user group as a technique to maintain and develop
system improvements, each individual military site will be
granted user-group membership status. Moreover, owing to
the magnitude and long-term nature of this contract, military
sites will be granted up to 3 priority user change request each
year. These priority change requests will have precedence
over all other categories and priorities of user changes
evolving from the customer user groups.

6. Svstem Reliabilit

10.2.6.1. Mean Time Between Failures. The contractor shall
provide the government its estimated mean time between
failures for each system component, the network supporting
system and the fully operational system. The contractor shall
describe the methodology used to estimate mean time
between failures for each system component, the network
supporting system, and the fully operational system.



10.2.6.2.  Fault Tolerance. The MDIS system shall have fail-safe
back-up mechanisms and every effort shall be made to ensure
MDIS system reliability. The system shall be able to resume a .
database update or image transfer without loss of data in spite
of an interruption due to hardware failure. The system shall
detect any erroneous requests, notify the operator of the
unsupported function, and suggest alternative approaches if
they exist. The MDIS system shall not malfunction (i.e., crash)
when confronted with commands that a particular
workstation cannot perform.

10.2.6.2.1. System and Component Uptime. During the warranty
period, the MDIS system shall maintain a component and
total system uptime of 99% monthly. Total system
uptime is derived by averaging the monthly uptime of
each component of the system. The uptime figures are
based on normally scheduled operational hours per
month which are based on 24 hour a day operation. The
system downtime of one percent consists of two factors,
planned or scheduled downtime and unanticipated
downtime. Planned or scheduled downtime consists of
approved, scheduled maintenance, archiving and other
programmed unavailability of the system such as
scheduled installation of software, firmware or hardware
changes. This comprises three quarters percent of total
system downtime while unanticipated downtime
comprises the remaining one quarter percent.

10.2.6.3. Penalties. Failure to maintain the specified system
uptime during any one month of the basic warranty period

shall result in an extension of the warranty period by one
month for the system. Failure to maintain component
uptime of 99% during any three consecutive months, or to
maintain a component uptime of 90% during any one month

of the warranty period shall constitute grounds for the
removal of the component from the site at the contractor’s
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expense, and replacement or a reimbursement of the system’s
- cost to the government at the government’s option.

10.3. Post Warranty Service.

The contractor shall provide one year (12 month) service
programs for each system provided for each of five years following
the end of the warranty period. The scope of the services provided
and the requirements for system reliability shall be at least the same as

provided during the warranty period, including all parts, labor,
system hardware, firmware, and software changes and periodic user

training.

10.3.1. Follow On Years.

Each annual program may be exercised up to thirty days after the
end of the warranty period for the first option year, and up to
thirty days after the end of the previous year’s program for year’s
two through five. If an option year is not exercised, then all

subsequent options are void.



Material and equipment to be provided shall be the standard
products of manufacturers regularly engaged in the manufacture
of the products. Products out of production at the time a delivery
order is written are not acceptable.

11.1.2 mepla

Major components of equipment shall have the manufacturer’s
name, address, type or style, component serial number and
catalog/model number on a noncorrosive and non-heat sensitive
plate which is securely attached to the equipment.

11.1.3, Full Installation,
The contractor is responsible for determining code requirements,
design data, and other factors necessary to design and install the
system at each location. All items of work not detailed in this
specification and all data not furnished by the government, but
required by the contractor for complete system installation, are the
responsibility of the contractor to request and obtain. The
contractor shall provide an Installation Plan providing time
frames for submittal and approval of post award installation
plans. Approval for the contractor to proceed with installation of
the MDIS System shall be contingent upon the government’s
approval of design submittals and written notification to proceed

with installation.



1,14 Hation R irem

11.14.1.  Rigging: The contractor shall be responsible for the safe,
physical movement of equipment from the delivery point at
the final destination, to the area of installation and uncrating

of the equipment.

11.1.42. Removal: The contractor shall remove rubbish and debris
from the site daily, unless otherwise directed. Burning is not
acceptable. Contractor shall store all materials which cannot
be removed daily in the area specified by the contracting

officer.

11.1.43. Damages: All existing work that is damaged or defaced as a
result of the contractor’s installation work shall be restored by
the contractor as directed and approved by the contracting
officer, at no additional cost to the government.

11.14.4.  Existing Utilities: Contractor shall check the location of
existing utilities required to remain in place/service and those
designated to be removed. Contractor shall protect, maintain,
remove and/or cap utilities as necessary in accordance with

local codes and regulations.

11.14.5. Utility Connections: Contractor shall connect to
designated utilities in a manner conforming to the nationally
recognized code covering the specific utility and at a time
satisfactory to preclude disruption to existing functions or
clinical services. Contractor shall provide at least two days (48
hours) notice to the contracting officer’s on-site
representatives prior to making any tie-ins.

-



1.1.5. Post Award D ittal

 The contractor shall provide all documentation required for
post-award project planning. The contractor shall provide all
user, operator, preventive maintenance and service
documentation, to include software documentation, and
documentation concerning additional accessories. Unless
specifically prohibited, the contractor shall grant to the
government royalty free rights to reproduce in whole or in part
any and all such documentation for government use. Any
software considered proprietary must be identified. It must be
available for use by government personnel for the life of the
equipment. The government will not be responsible for any

separate licensing fees.

112. T Key Installati

The contractor shall propose complete, fully operational
installation of the system “turn-key”. Not later than 60 days prior to
installation, the contractor shall provide to the government “blue
line” drawings and accompanying fully descriptive text. These
documents shall fully define and illustrate all proposed changes to
heating, ventilation, (e.g. air exchanges, etc.) and air conditioning
systems (e.g., loads, designed/rated operation of all computer
equipment, etc.); utility connections, chases and conduits to include
communications; room illumination; plumbing; drains;
improvement to floor loading capacities; penetrations of fire and load
bearing walls and finished floors; and other changes to the
characteristics of the existing physical plant necessary for the
contractor to install a fully operational system. The contractor must
assess and describe the requirements for moving equipment through
facility doorways and corridors and on to elevators to the installation
sites. The description shall include an assessment of door widths and
heights and dynamic and static distributed point loads of the
equipment and certification that equipment the contractor proposes to
install can pass safely and easily to all installation locations. If the
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physical structure must be modified to permit transport of the
equipment to the installation site, the contractor shall be fully
responsible for the modifications and for restoring the modifications
to their original condition at no additional cost to the government.

11.2.1. Fire Detection and Suppression Systems.

The contractor shall design, install, and test any modifications to
the existing fire protection and detection system. The contractor
shall be fully experienced and qualified in the installation of pre-
action sprinkler systems. The fire protection and detection design
shall be certified by a registered professional engineer. The
contractor shall be Underwriter's Laboratory certified for the
installation and testing of fire protection, detection, and alarm
systems and possess a valid state fire sprinkler contractor’s license.
The system shall be approved by the base or post fire marshal after
installation. The contractor shall perform pressure and flow test
and provide test results to verify the waterline tie-ins provide an
adequate water supply for fire protection.

11.2.2.1. Smoke Detectors.

Where additional fire detection system components are
required to comply with applicable codes, the contractor shall
furnish and install photoelectric type smoke detectors as
required. The smoke detectors shall be Underwriter’s
Laboratories listed. Each detector shall contain a visible, red
LED alarm indicating light, which shall remain lit following
detector actuation until the fire alarm system is reset
manually. Location and spacing of the detectors shall be in
accordance with NFPA 72E and the manufacturer’s
recommendations. To prevent damage from water, detectors
under raised flooring shall be installed such that they are
elevated above the structural floor/deck. The number of



detectors shall be sufficient to comply with applicable codes
and standards.

11.22.2.  Design and Interface.

The contractor shall design and install any changes to the fire
detection system such that each device shall be interfaced to
the local building fire alarm panel. The output shall be
compatible with the local building panel for transmission of
the fire alarm signals to the central fire station. Contractor
shall furnish and install all necessary additional equipment
(i.e., wiring, conduit, zone cards) to provide transmission of
the fire alarm signals to the central fire station.

11.2.2.3. Automatic Shutoff.

The fire detection system shall automatically shut off all
power, including UPS, to the MDIS System, subsystems,
ancillary equipment and HVAC equipment where the central
computer equipment is located whenever an alarm is

activated.
11.2.3. Fire Suppressi
11.23.1.  Sprinkler Systems.

Where additional automatic pre-action sprinkler system
'capability is required to comply with applicable codes and
standards, the contractor shall provide and install additional
components as defined in NFPA 13 to provide sufficient fire
suppression coverage. The sprinkler system design shall be
based on the requirements and recommendations of NFPA 13.
The contractor shall connect the sprinkler system to the
existing sprinkler system or with a water source identified by
the government’s on-site representative. Connection shall be
in accordance with NFPA 13. A floor drain shall be provided

as stated in paragraph 11.2.4.
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11.2.3.2.  Signaling Devices.

Any additional manual fire alarm stations required to comply
with applicable codes and standards shall conform to the
applicable requirements of Underwriter’s Laboratories 38 and
.be of the double action type. Any additional signaling devices
required to comply with applicable codes and standards shall
conform to UL 464. Audible devices shall be 15 (dB) signal
above ambient. Visual devices shall conform to NFPA 72G
and may be coupled with the audible signal device.

11.23.3. Auxiliary Fire Suppression.

Where required to comply with applicable codes and
standards the contractor shall furnish and install the
appropriate type and quantity of portable non-ferrous halon
fire extinguishers in accordance with NFPA 10.

11.2.4. Plumbing Requi I
The contractor shall comply with all applicable local codes to
connect interior storm, sanitary, water (hot and cold) and vent
drains and equipment. Storm and sanitary drain piping shall be
of no-hub cast iron soil pipe fittings. Vents shall be either
threaded galvanized or non-hub cast iron. Polyvinyl chloride
(PVC) piping and fittings may be substituted for all piping
identified in this paragraph with the exception of piping
containing hot water. Hot water with a temperature not
exceeding 180 degrees Fahrenheit may be run in polyvinyl
dichloride (PVD) piping. No material containing lead shall be
used anywhere in the potable water system. All hot and cold
water piping above ceilings, below floors, and where concealed
shall be insulated to comply with applicable codes and standards.
All brackets, wall plates, stops, aerators, escutcheon plates, drain
stoppers, and all plumbing accessories shall be provided to assure
a complete, finished installation. Shut-off valves shall be
provided at the water connection point and at points of use (e.g,,

-75-



film processors) to facilitate maintenance without interruption of
service. A floor drain of appropriate size shall be provided at the
film processor location and in the computer equipment room if |
not already available in these locations.

Heating, Ventilati 1 Air Conditioning Syst
Regquirements,

The contractor shall comply with applicable codes and standards
for HVAC design criteria and to insure computer equipment is
installed for designed/rated operation. The contractor shall
provide exhaust systems for the film processors and to comply
with applicable codes and standards for air flow and exchanges.
The contractor shall provide all grilles, registers, and diffusers
necessary to provide a complete, usable, finished ventilation
system. The contractor shall design and install all ductwork to
comply with applicable codes and standards. Ductwork and
refrigeration drain lines shall be insulated in accordance with
MICA National Commercial and Industrial Insulation Standards.
The HVAC design shall be certified by a registered professional
engineer. Written certification that the system has been properly
balanced to comply with applicable Associated Air Balance
Council or National Environment Balancing Bureau Standards

shall be provided by the contractor.

11.2.6. Electrical System Requi !
The contractor shall provide power and communications
conduits to support equipment requirements, and provide all
associated wiring, switches, outlets, and terminals in accordance

with National Electrical Code regulations and system
requirements and applicable codes and standards for
communication. The contractor shall be responsible for tieing

into a designated power source and distributing power to meet the
electrical specifications of the MDIS System, assodated subsystems,

and ancillary equipment. Energy efficient lighting shall be used
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for general illumination when required. Each room/area shall be
separately controlled by conveniently located wall switches. Any
additional wall outlets provided by the contractor and connected
to emergency power shall be appropriately identified by color and
embossing “EMERGENCY POWER”. The electrical calculations
~ and circuit design for the entire project shall be reviewed and

certified by a licensed engineer.

g @

7. W n

Contractors must visit each installation site on the schedule and
survey its electrical power system to determine the system’s
adequacy for operation of the offered MDIS System. The

- contractor is responsible for ensuring that electrical power meets
the quality requirements of the commercial warranty for the
MDIS System, and that the system will not be damaged due to
electrical power problems, including brown outs, total power
interruptions, electrical surges, sags, electrical storms, and other
likely electrical perturbations. Image quality shall not be degraded
due to electrical power problems. A particular type of
Uninterruptible Power Source (UPS) is not specified. The
contractor shall select and install a UPS appropriate to the
requirement for graceful shutdown of the system at each site. Any
transient suppression device provided shall be Underwriter’s
Laboratories listed and incorporate silicon semiconductors as the
primary surge protection components. The device shall have at
most a five (5) nanosecond response time to the transient, a line
to neutral voltage protection threshold which starts at no more
than 220 volts peak, a maximum peak voltage protection level of
300 volts, and shall not short circuit the alternating current (AC)
power line at any time. A visual indicator of the status of the
primary surge protection components shall be incorporated
within the device. When required, the contractor shall provide
necessary equipment, such as transformers, disconnects, power
distribution panels, and other power related equipment.



nicati ire)

When required as part of a delivery order, the contractor shall
provide and install all data communications equipment (DCE)
within the MTF. Included are cabling, transmission media,
devices, and communications interface units. The contractor
shall be responsible for appropriate coordination through and
approval by the local military communications managers to the
local telephone company or other local communication agent for
any modifications to the interfaces between government owned
and government or privately leased communications links.

11.2.8.1 Use of Government Furnished Communications. The
contractor may also be required to develop a solution that
incorporates communication embedded network capabilities that

may exist.
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To be developed.

13, Acronym Listing,
13.1. AC

13.2. ACR
13.3. AEI

13.4. AFB
13.5. AFR
13.6. AR

13.7. ASCII
13.8. ASTM
13.9. ASHRAE

13.10.
13.13.
13.12.
13.13.
13.14.
13.15.
13.16.
13.17.
13.18.
13.19.
13.20.
13.21.
13.22.
13.23.
13.24.
13.25.
13.26.
13.27.
13.28.
13.29.
13.30.

BAMC
CD ROM
CAI
CDRH
CF/SR
CHCsS
COTR
CR
CSA
CcT
CYTEC
DA
DBMS
DCE
DDA
DF
DHHS
DSA
FDA
FIPS PUBS
FMP

Air Conditioning

American College of Radiology

Architectural and Engineering Instructions

Air Force Base

Air Force Regulation

Army Regulation

American Standard Code for Information Interchange
American Society for Testing and Materials
American Society Heating & Refrigeration & Air
Engineers :
Brooke Army Medical Center

Compact Disk Read Only Memory

Computer Assisted Instruction

Center for Devices and Radiological Health
Conventional Film/Screen Radiography
Composite Health Care System

Contracting Officer's Technical Representative
Computed Radiography

Canadian Standards Association

Computed Tomography

Digital Angiography

Director of Base Medical Services

Data Communications Equipment

Direct Digital Acquisition

Digital Fluoroscopy

Department for Health and Human Services

Digital Subtraction Angiography

Food and Drug Administration

Federal Information Procession Standards Publications
Family Member Prefix
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13.31.
13.32.

13.33.
13.34.
13.35.
13.36.
13.37.
13.38.

13.39.
13.40.
13.41.
13.42.
13.43.
13.44.
13.45.
13.46.
13.47.
13.48.
13.49.
13.50.
13.51.
13.52.
13.53.
13.54.
13.55.
13.56.
13.57.
13.58.
13.59.
13.60.

13.61. SMACNA

13.62.
13.63.
13.64.
13.65.

FMRC
HF
HIS
HVAC
IEEE
IES
JoC
JCAHO

MAMC
MDIS

MTF
MICA
NAPHCC
NEMA
NFPA
NM
NRTL
OKSE

PA

PET

Hard Failure

Hospital Information System

Heating, Ventilation, and Air Conditioning
Institute of Electrical and Electronics Engineers
Illumination Engineering Society o
Initial Operating Capability

Joint Commission on Accreditation of Health Care
Organizations

Local Area Network

Madigan Army Medical Center

Medical Diagnostic Imaging Support

Magnetic Resonance Imaging

Medical Treatment Facility

National Electrical Manufacturers Association
National Fire Protection Association

Nuclear Medicine

Nationally Recognized Testing Laboratory
One Key Stroke Equivalent
Posterior-Anterior

Positron Emission Tomography

Reserved for future use.
Reserved for future use.

PM
PPD
PVC
PVD
QAE
RIS

SCID
SF
SMPTE
SSAN

Preventive Maintenance
Pictorial Patient Directory
Polyvinyl Chloride

Polyvinyl Dichloride

Quality Assurance Evaluator
Radiology Information System

Soft Copy Image Display

Soft Failure

Society of Motion Picture and Television Engineers
Social Security Account Number
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13.66. SPC - Standard Plumbing Code

13.67. UL - Underwriters Laboratories
13.68. UPC - Uniform Plumbing Code

13.69. UPS - Uninterruptible

13.70. US - Ultrasound

13.71. WPAFB - Wright-Patterson Air Force Base
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APPENDIX A
ini

Large Intra-MTF MDIS Systems

Basic Workload Parameters:

100,000 Inpatient Plain Radiography Images / year (exposures)
300,000 Outpatient Plain Radiography Images/ year

400,000 Digital Images / year (CT, MR, US)

All images acquired digitally in phase 1

Assume 250 work days/ year

Phase L;

Primary Clinical Activity-

Diagnosis made by soft copy for Inpatient images (400/day)
Diagnosis made by soft copy for ER & ICU images (320/day)
Other Outpatients read by hardcopy digital image (900/day)

Acquisition:

5 CR devices: 2 large, 3 small or intermediate
(e.g. Agfo or AC1-like equivalents)

CT (2ea) & MR acquired by direct digital mterface
US images by video frame grab

3 each laser film digitizers

Display/Output:

Storage:

6 each four screen diagnostic displays

1 each two screen diagnostic displays displays

7 each two screen review workstations

3 each laser film printers retrofit from CT & MR

20 G magnetic short term storage
one juke box- 10:1 digital microfilm optlon

Basic CHCS Interface, Image Database & Communications



‘Phase 2:
Primary Clinical Activity-
Digital Images for clinic areas.
Soft copy reading outpatient images

Acquisition:
Intermediate CR (e.g. Agfo or AC1 like equivalents) in
clinic. (Teleradiology link from clinic)

Display:
6 each four screen diagnostic displays
24 each review workstations in clinics and wards

(downsampled 1K images)

Storage:
10 G additional magnetic storage
Second Juke box ‘

Expanded CHCS Interface, Image Database & Communications

Phase3:
Primary Clinical Activity-
Expanded Soft Copy Interpretation
Expanded Image Referral Service to Wards and Clinics

Display:
11 each review workstations

Mature CHCS 2 way interface, fully mature Image Database & Communications

* 8
- -

Use same basic approach as large MTF but scale workload size of MDIS to 65%
of large MTF

35% of large MTF.
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SECTION 1. GENERAL

1.1 Purpose of the Functional Description. This Functional Descripti .
. s
Radiology 1s written to provide: cription for

a. The system requirements to be satisfied which will serve as |
mutual understanding between the user and the develcper of t:ebaszs for
Composite Health Care System (CHCS).

b. A basis for the development of system tests for eval i
performance. valuation of system

c. A means for showing the reqﬁirgd relationships and data f1
: _ : o
automated Radiclogy functions and other automated functian,"znbzrt‘:een

CHCS.

1.2 Proisct References. ODirection for the preparation of this F
Description has been provided by the. Tri=-Service Medical Infomatgg:tg::ig

(TRIMIS) Program Office (TPO).

The following references are spplicable to the history and develcpment of the
project:

a. Tri-Service Medical Informatiocn Systems (TRIHIS) Programs Taski
Assignment, 11 July 1974. (Superceded by DD Directfm 6008?53).?9

b. Tri-Servics Medical Information Systems (TRIMIS) Program, Data '
Administration and Architecture Alternatives Analysis, 0014-1-0AFD
1 Oct. 1981. This document constitutes the .Project Regquest. ’

c. Rad:.alagy Detailed Functional Requirements, Computed Sciences
Corporation, June 1981,

d. DoD Standard 7935.1-S, Automated Dati S st;u 0 .
13 September 1977. ’ Y ocumentation Standards,

e. Intsrfacs Functional Description for Patient Adumstranm, Librs

Tochnclnqy, 28 September 1981.

f. Int:tf’au Functional Descnptim for Order En
Libra Technology, 26 March 1981. try/Results Reporting,

g. Intsrface Functiocnal Description for Radiol
September 1981. egy, Libra Tecmlagy, 18

h. Federal Information Processing Standards Publication .
Gua.d:é:}.gu for Implementing the Privacy Act of 1978, » Computer Security
May .

FDO30 RADIOLOGY FD (Version 3.0)
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Explanation, Librs Technology, 27 July 1961,

Jo Initial Project Objectives and Evaluation Criteris, TRIMIS Med;cal
Review Groups, Tri-Service Medical Information Systems Program Office,

- 2 August 1977,

k. DoD Manual 5000.12M DcD Manual for Standard Data Elements,
26 June 81,

1. Radiology Detailed Functional Requirements, Computer Sciences
Corporation, 12 June 1981,

*

1.3 Terms and Abbreviations. The following is s list of terms, definitions, or
acronyms used in this document.

CHCS Composits Health Care System

CRT Cathode Ray Tube

OEERS Defense Enrollment £ligibility Reporting Syateﬂ

DoD Department of Defense

or Display/Print

FD Functional Description

FMP ‘Family Member Prefix

HCP Heslth Care Provider

1/0 Inputs and Outputs

MAISRC Major Automatsd Information Systém Review Council

MTF Medicsal Truu-nt F:e;lity

P Print

PAD Patient Administration

PAS -‘Patient Appointment and Scheduling

PTID Patient Identification (Consists of FMP and Sponsor SSN)

SSN Social Security Number (Sponsor)

TPO TRIMIS Program Office

TRIMIS Tri-Service Medical Information Systems -

UCA Unifora Chart of Accounts ‘ -
1«2
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SECTION 2. SYSTEM SUMMARY

2.1 Backoround, The goal of the TRIMIS Program is to scquire standardized
automated data processing capabilities that improve ths effectiveness and ec-
onomy of DcD Health Care Delivery. The Major Autcmated Informaticn Systea
Raview Council (MAISRC) has approved an evoluticnary approach for the TRIMIS
Program. Initial ef forts were designed to provide validation of Funeticnal
Requirements and gather experience in site preparation, system installation

and training in system utilization. Subsequent to this activity, selected ’ §5-105-F'
demonstration and fessibility projects efforts have been undertaken to facile
itate the operations of multiple work center functions within an MIF or cluse
tars of MTFs that share or provide care to common or overlapping communities

of beneficiaries. The present effort is intended to facilitate the sharing

of common data in an integrated environment, standardization of functions,

and use of standard data elements within an integrated Composite Health Care
System. This document describes the requiresments for the Composite Health

Care System (CHCS).

The mission of the TRIMIS Program Office (TP0) as stated in DoD Directive
6000.5, includes the following: .

a. Improve the effectiveness and economy of health care delivery
acministered by the military medical departzents, through the sppli-
cation of standardized automatsd dats processing techniques to
heslth care information systems. : -

b, Centralize and coordinate the applicxtim of existing tech;ology and
development of standardized sutomated systems design to mest Tri-
Service Functional Requirements in the medical area. -

‘c. Adapt advanced data automation technology to health care delivery
and ‘streamline, modernize, and standardizs DoD medical information

systems.

The military heslth care system supports 168 military hospitals: 130 in the—
United States and 38 aversess. Twenty-eight percent, or 47, of thess hospi=
tals are grester than.100 beds. These larger facilities sccount for mors
than two-thirds of the total workload of the military health care systeam. One
hundred and twenty-cne hospitals have less than 100 beds. The smaller facil-
itiss sccount for less than cne-third of ths total worklcsd and ars often .-
- located in remote locations supporting widely differing patient populations.

A sigmificsnt fasturs of the military health cars systes is the volume of

outpatisnt care provided by all the facilities, both large and small. Unliks

the civilian health care system whers privats physicisns give ths bulk of

cutpatient care in their offices, the-military health care systsa provides '

its ambulatory carl.:e to the en:itlcd populstion in the hospital clinics by

hospital staff. The smount of outpatient cars provided in nilitary wespibeie— 835-106-PS
treatment facilities [hospitals, clinics (facilitiss without in-
beds), and troop medical clinics/dispensaries] is several times

greatsr than that provided by otherwise similar civilian systems.

2-1
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2.2 Objectives. The TRIMIS Program Office has defined the fclloumg speci-
fJ.c cojectives for the CHCS:

b.

Ce

d.

[

f.

-

h.

i.
Jo

ke

1.

‘. -

Ne

FOO30

Share core f‘un:t:.nns among all authorized users in the MTF work
centers.

Standardize functional communications thtoughout the MTF.

Provide s flexible and powerful framework for the growth, develop-
ment, and eveluation of functiocns and worklocad.

Provide high system reliability with gracsful failure of functions
as. described in the basic CHCS technical and functional specifi-
cations.

Share patient administrative and clinical dats with sll authorized
users within the MIF,

Integrats the functicnal medical information and requirements of .
various work centsrs to ensurs ths capabilities to collect, store,
modify, retrieve, and report MIF level patient and mansgement

tr:nsncticn datas.

Limit redundant couecum of data to the extent required by the
MTF.

Provids for standardized ordsr entry and results reporting for all
medical information within the systam.

Protect the security and privacy of patient snd staff information.

85-107-PS

Collact administrative data as s by-product of health care delivery . .

for purpcses such as UCA, budgeting, QA, stec.

Improve the quality of patisnt cars as a result of mors thorough
collsction, better organization, and more timely and accurate
availability of patient information.

Reduce the time to transmit information on admissions, dispositions,
transfers, pstient status, pstisnt care orders; md disgnostic

results within the MTF.

Intesface with non=CHCS systems nfu.:h share or requires information
from the CHCS work csnters.

Provide "interface to non=-CHCS systess such- s DEERS, Food;

Logistics, without nctin mvolnmnf MIF staff in routine e

mtonctiam.

| Prevent the lou or dogndation of functional medicsl information

through-the provision of standsrd failure cantinqucy and security -
capabilities.

2-2
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2.2.1 Radioloay Obiectives. Radiology work centef specific objectives will
De derivea from the [RIMIS Summary Functional Requirement (Ref., 1.21i) ana
Medical Review Group (Ref. 1.2j) for the Radiology Oepartment. Quantification

of resource savings will not be included at this time, since benefits analy-

sis for the CHCS will be performed amd a subsequent referencs added at a

later time. .

2.3 Existing Methods and Procedures.  This section describes existing methe
ods anc procecures in a typical MIF. The typical medium-to-large -
hespital has 110 to 1000 operating beds and provides services for 110,000 to.
1.2 million clinic visits annually, with the mejority of 4&=le hospitals
having less than 500 beds and less than 800,000 clinic visits snnually. In.
addition, there sre mmerous clinics which provide significant lesvels of
ambulatory care while not cperating any inpstient beds. The sections below
provide a broad overview of the existing methods and procedures and are not
inteanded to be either all inclusive or rigidly definitive. The Jacksonville
Venagor Site Guide is available from the TPO, and provides a specific
description of the existing methods and procedures employed in a
moderate-sized military MTF.

2.3.1 Major Deficiencies. Major deficiencies in the current manuslly
operacec medical information systems revolve arcund two primary issues:
3. Communication and documentation of pstient clinical care.

B. Providing administrative information to promots orgsnizaticnal
effectiveness,

2.3.1.1 Clinicsl Informstion Oeficiencies. In the current manual mode of
operaticn, all patient lnrormation 18 included in a msnually-prepared patient
medical record. CEach patient's outpatient record is the sole repesitory for
information relating to sll outpatient care received. Copies of the inpat-
ient narrative summary snd the inpatient trsatment rscard ars included in the
outpstient record. A completely separats health cars documentation systea:
maintains information regarding inpatient services rendersd. There is there-
fore, even in the ideal situation, no complete health record for a patient.
Patient data from inpstisnt cars ars oftsn not svailable to the ocutpatient:
clinician after discharge of the patient and outpatisnt services data are not
esnily sccessible to the provider to.assist in inpstient care. Outpatient
information is sveilable for inpstient cars only through the outpatient
trestment record, with the possible excesption of the-prenatal rscord. The-
quality of the contant of the data msintained in either rscord may be varia--
ble: patisnt dats may not be available or not availsbls in s timely manner
for cars; the legibility of data variss by provider; there is extensive man--
ual manipulstion requirsd for displaying data in s clinically useful format;
data may be incomplsts, misfiled, and subject to transcription srror; data

2-3
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needed in more than ons locstion in the record or in multiple records must be
entered or transcribed redundantly. Thesse problems directly affect tha
ability of providers to rendsr optimum health care services.

In aodition to problems with the quality of documentatiocn, the current manual
systea requires heslth care workers to spend an excessive amount of time in
clerical activities. The HCP must manually commmnicats orders either in
weiting or through the telephons, examine resul:s individually and often
follow=up, either by tslephone or by a visit to the ancillary work center to
obtain the results. All compilation of data for reports must be performed
manually. Many of the ordesrs or scticns by the HCP must be duplicated by
writing a comment in the patient's record as well as completing s requisition
or prescription for the desired service. The follow-up to locate missing
data csuses decressed efficiency on the part of the provider and may, in scme
situations, incresse the length of stay for patients within ths system.
Redundant writing of orders in the record and on a requisition decresses time
available for the physician to see patients, while occasionally resulting in
inaccurate ar incomplets entry in one or both locations.

In the manual system, meaningful quality sssurance is difficult. Ouality as-
surance sctivities are limited to retrospective sudits of documented care.
The documentaticn may take on mors importance than the actusl quality of care

itself. .

In the current system, patient cars planning is difficult and poorly docu-
rented. The manual support systems ars limited to textual reference material
and consultations. Thare is no support in idsntifying patient prodlems and
no concurrent quality control checks on the care ordered.

2.3.1.2 Administrative Deficiencies. In the current manual systems, acmini-
stratlve cata are collected separately from the sctivities of providing care.

Data may not be captursed or msy be captured incompletsly. Changing the for- -
mat or content of acministrstive reports is difficult bscsuse the entire :
report must often be rewarked, sometimes with differing data elements. Conse--
quently, administrstors hesitats to request reports which might be -sdminise-
tratively ussful, dus to the incrzased worklosd on alrsady overstrassed

staff.

Scheduling pstisnts for appointssnts using the manual system-is difficult for 83-109-PS
both patients snd personnel. Thers is s limitatiom in management- effec- )
tiveness, due to the lack of sccurate and timely information on-staffing =3
workload and availsbility of" providers snd rssources. Patients have difficul--

ty in making appointments. Staff scheduling, especially of Department of e
Nursing personnel, consumes:an inordinats amount of time of nursing munagers .-

under ths msnual systes.

Risk msnsgement reporting (thst is, snalyzing incident reports and compiling.
statistics sbout the pecformancs of the institution, especially regarding

potentislly compensable events) ia time consuming. It is difficuit to iden-
tify trends becsuse of the very limited manipulation of data thst is possible
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in a manual system. The data utilized for all management reporting lacks
consistency and, therefors, has a negative impact on the quality of managsment

planring.

Workload reporting currently is completely separate from providing services,
both administrative and clinical. Each area within an MTF muat provide periocdic
reporting of warklcad processed and staffing utilized for consclidaticn into
reports forwarded to higher headquarters. The data used to caompile these
reports varies in consistency and accuracy both within an MTF and between MTFs
due to varying interpretations of regulations about how counts are to be
collectad, and the staff available to perform this administrative activity.,
Since work centers derive no immediate benefit from accurate reporting,
immediate pressures of patient care often take precsdence over data capturs
activities. This inconsistency and inaccuracy of data can be expected to have
negative effects on the entire system's abili;y to accurately manage its

resgurces.

2.4 Proposed Methods and Procsdures. The proposed methods and procsdures to be
autcmated are basseg upcn the references listed in Section 1.2 and discussions
with representatives from the TRIMIS Program Office, and incorporates the
proposed procadures from the Radiclogy Interface Functional Description (Ref.

1.2.9).

The military radiclogy departments vary in both size, training requirements, and
type of services offered. The extent of the sutomated procedures varies from
radiology department to-radiclogy department. Methods by which each.radiclogy
department operates are sufficiently similar to permit development of &
standardized Radiology automated information systea. Unique MTF requirsments.
can be supported by user-dafined and maintained system files and features.

The following subsecticns present the proposed automated Radiology functional
requirements identifying fmctiona; interfaces where they occur. -

2.8.1 Patient ldentification. This set of functicns ensbles the wthoriz;&.
user to identify the individual for whom s procedurs is to bes performed. These
steps are described in the psragraphs below.

2.4.1.1 Uni Patient Identification. Pstients are uniquely identifisd by-an-
authorized user entsring either the patient's unique nusber (FMP and sponsor’s
SSN), or his current or sny previous inpatient register numbers. The systss
locates the patient's identification data snd displays it for the user's rsview.

The systea shall continue with the selected function (e.g., order eni:ry, ar&u-
maintenancs).

‘.
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2.4.1.2 Patient Candidate Search. When the unigqus patient number “nd
current C2giSter number are unknown, the user enters one of the following

search keys:

2. Patient’s full name. emd-dete—af—bidbin

b. Pstient's former nams.

c. Last name or partial (minimum of five characters) last name (e.g.,
Johnston could be found by entering "Johns®). Soundex of patient
last names shall be performed.

~»v d. Sponsor's sccial security number elemes
. Patient's sex and/or date of birth. ‘

The system locates all patient records that correspond to the entered search
key and displays candidate lists with sufficient information ta permit
selection of the desired pstient record. The user selects the desired
patient from the list, recsives a display of the required pstient data, and-
the system continues with the selected function. When no mstch is found, or
the user rejects all candidates, the user is prompted to register the
patient. The registration data is required to establish the patient's unique
identification in the system and to collect his demographic data.

2.8.2 Reaistratiocn. Registration procedures are pirf‘omd by the user and
updates can be entered. A mini-registrstion subset of registration data for

patients shall be provided.

2.4.2.1 Mi'hi-ﬂecistraticn. In the event that the patient's data cannct be

retrieved bDecause of system prodlems (e.g., equipment failure) or becsuse the ..

patient has not besn registared at the MIF, the user receives a displayed
message and is promptesd to entar the registration data. These data are used
by the PAD functions to.maintain the validstsd registration data. :

For an emergency patient or when the patisnt's identity is unknown, the sys-

tem user is prospted to register the pstient and enter a tempcrary patient
1dentificstion nusber. When mors information becomes available, the “John

Doe® registrstion is updated.

2.4.2.2 Reaistration Ucdate. When the user determines that the reqistration
data displayed ars inaccurate, these data are updated by entaring the correct
informstion vis terminal. The changed registration data ars used by the PAD.
functions to maintain the validated patient registration data. Any registra-

ticn data element can be updated.
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data~ Requirement deleted.

2.4,3 (Ordsr Processing. This set of procedures facilita

maincenance of HCP orcers for radiclogy prccedure:.' Th: s::rt::aﬂt::d:n .

radiqlogy prncedura(s? and the system shall assign patients to availabler'
aopointments for specific procedures in specific rooms. The users within the 86-103
Radiology Department alsoc have the ability ts enter orders. In the ent f‘

‘HCP orgesrs for X-rays, free text shall be available for the user to entz °

patient history data.

2.4.3.1 Order Entrv. Requests for radiclogy initi
procedures are initiated b
entry of an orger or order group (multiple radiclogy procedures) into thz 86-110-A
system by an authorized user. Order entry shall be performed at either the
wards, the clinics, or the Radiology Oepartment.

The user enters orders after uniquely identifying the pati .
in Section 2.4.71. 71n9 patient, as discussed

The authorized user identifies to the system the procedures to be
eqters.procedute-specific dsta necesssary for the ordar as well as :::::3 end
history data. The system edits the data and displays messages about invalid
data to facilitate correction of the data. The MIF shall specify the re-
guiizd da!l:‘:‘ fiel:s. ‘Iht t:sar may elect not to enter data in non-required
ields. system alerts the user, via displayed i

following situations: ! 4 ing messages, of the

a. The authorization lavel of the réquest' ‘HCP doe i i .
;eqqest‘this specific procsdure. W“. 86-110-RC

L063555005—L30—0RPPeval00Redulingy-

b. The procedurs requizes a radiclogist's authorizsti . _ ‘
forming the procsdure. HWWA S

Sor—approvel—oseheduling

c. The procedurs being requestsd for ths patient .
lar or duplicats procedure. P is a potentially simi

B
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When the HCP is not authorized (as defined by the MTF) tg order s specific
procedure, the system displays a message to that effect and terminates the
order. The system will not retain these orders and they may be reordered by
an HCP with proper suthority. '

“hen a radiologist's authorization is needed pricr to confirmation of the
order, the user is.informed by the system. 2 : '
> SRR RS

When a procedure order is identified as a potential duplicats or similar pro-
cedure to any procedurs performed within the last two weeks and/or scheduled,
the authorized user is notified. The user may then proceed with entry of
that order, ©r he may abort the order process.

86-110-RD

The user receives a display of secondary prepsration procedures ordinarily
associated with the requested procedure. Each selectsd secondary prepara-
tign procedure order can be entered as a separste order by the user, but tha
system does not require the user to ree-enter the patient identification data
for each secondary order. [t is retained until the user indicates that he
nas completed entering orders for that patient or identifies a new patient.

After the order is entsred into the system, the user may be prompted to make
an appointment for the patient. Procedures are scheduled using dats in the
system filess the system shall proceed to the sppointing function shown in

Se::lm z.“-“-’;

2.8.3.2 Order Maintensnce. An suthorized user may modify or cancsl orders
for ragdiology procegures. ’

The authorized user identifies the order from a display of a patient's
orders for radiclegy procedures. The display for order identification cone
tains order data sufficient to identify the order and its current status.
The user indicates the order of intersst and Teceives-notics.of. whather the

order can be modified..

For orders that mey be modifisd, the user rsquests ths complets order to be
displayed and/or printsd. The ussr enters the data to be modified. The HCP
requests thst an order be cancelled or modified at any point, until ths .

patient arrives.

2.8,3.3 Order Review. The radiologists receive reports on ofders awaiting
aUthor1zation Priof to the procsdure being performed. This informstion also
may be displayed st the user's rsquest. [f a procedurs requires s radi-
ologist's approval, the systes will notify the-user. The radiologist's
authorization shall be entsred into the system. If ths order is disapproved,
the user msy cancel it, as directed by the HCP and the radiclogist. If the
patient arrives for trestsent befors the suthorizstion is received, the order
is handled sccording to department procedures (suthorization entsrsd ss above

or procsdurs. cancalled).
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2.4.4 Procedure Scheduling and Patient Acoointing. This sst of procedures

Sss1sCs Lhe euthorizeso user 1n appointing patiencs within the Radiology
Department utilizing user-created schedules and schedule t=mplates.

2.4.4.1 Schedule Maintenance. The authorized user will be able to declars
roo3s open orf closed for & user-epecified date and time range. The systea

85~-02Z8-R0
85-029-RO

85-032-RD

will produce a listing of patients whoss appainteents for radislogy services:

ahould be rescheduled or cancelled because the room in which the procedurs
was originally scheduled is unavailable.

2.4.4.2.a. Patient Aopointing. MM‘M
T ReAGEU—sSPoLatias~ When the radioclogy order is received by the Radiology
Departnent, the systes will assist an authorized user in providing an ap-
pointsent for the patient and complsting the physician’'s order. The systes
will provide three methods for pgtj.ent appointing: automsted, user-speci-

fied, and radiation therapy appointing. )

r
)
)

eieieta (1) Autocmated Aopointing., The user will specify the date on or which

| M
the appointmentls) 1S acceptable and the department section in which
the procedure(s) is to be performed.. The system will select the ap--
pointment date, time, and room based on the algorithm which will

minimize the total time between the date for which the sppointment is.-

acceptable and exam completion for all exsmingtions which are re-
quested. [f multiple rooms have ths same time opening, the systes
will select the room with the highest preference based on MIF speci-
fied room preferences. A patients' previous appointments, mcbility
status, procsdurs duration, contract media consideration, prep times,
room availability, room schedule, and the rooms by which the proce-
dures can be performed shall all bes considered by the algorithm. If™
multiple procedures are to be performed on one pstient, all procs-
dures shall be scheduled consscutively in the same rcom, provided - =°-
that particular rcom can accomodate all the procedures. The system -
will display the proposed appointment schedule to the user for ac-. =
ceptance or rejection. The user will accept or rsject the systeme
selected appointment(s) or any porticn thereof. If ths user rejects
the system-selected appointment(s) or any portion thereof, the systea
will automatically provide the user with the optiocn of ‘manually ap--
peinting the procedurs without requiring that the patient be re- '

identified. . .

- - i -Selestione User-Soecifisd

== Aopointing. Ihe user snall encar the department/section in which the
procedurs is to be performed and cne or mare of the following ap- i

pointment parameters: dats, tinme, time range, or rcom. When an
appointment is selected, the system will check for all conflicts. In
this mode the user may overbook rooms and/or patients and override

system warnings.
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-l . . .
. -

~i—4—e— (3) Schedule and Recort Radiaticn Thersoy. The system-will provide— B.ﬁm.
for the ussr to scheduls and report radiaticn therapy procedures,

2.4.4.2.5, Acpointment Modification. The syste- will perait an mtfctiznd 85-030-RD
user to modify s previously scheduled sppointment by changing any or all of -

the appointment-specific data elements. When an sppointsent is aodified, the-.-
systes will check for all conflicts. In this sode, the ussr mey override -
system warnings. At MIF option, the systes will automatically print an

information notics at an MIF-specified locstion for the requesting health

cars provider and/or inpatisnt ward if the dats or tims of the procsdurs ars

modified. The systes will meics the original room and tiss avzilsble for sub—

ssquent sppointments if thess parameters ars- d\mqad by the user-in gh. modie- .
ficstion process. .

2.4.4.2.c. intsent Cancsllation. The systes will.provide for the user:  85-031-RD
to cancal anpomtnnu for radiciogy secvices. The systss will msiks the :
time(s) and room(s) rsisssed through cancsllation available for other
appointments. At MIF option, the systsm will print a notics at.an MIF-
specified locstion to inforam the requesting health care provider and/cr
inpatient ward that the pstient's sppointment(s) has besn cancslled.. The
system will provide for the user to ganerata s report of mund procedure
sppointments end/or orders.

-

S I—Ceme et enotniingr—rheR—srde r—ent - hes-beemmcompietodr—the—syroten- 83-027-%D
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Seipe—e 2.4.4.3 Schedule and Appointment Incuirv. An authorized user may 85-029-R
rsguest for review (display or print) schedules and patient appointment ine-

formation. The user enters the information required to identify the sched-

ule(s) or patient(s) of intersst. The user rsceives s display or hard copy

print of the information requested. ;

2.4.5 Procsdure Loagging. In support of departmental operations, the
Radiology user enters data pertaining to the patient's visit.

a. Patient Arrival. Patients shall be arrived. Using a quick ent
method such as lists, menus, light pens, bar codes or other uug':friendl;y
device, the user shall indicats that the patient has arrived. W¥hen the
patient has not arrived for an MTF-specified time pericd, the patient becomas
a "no show”. The system provides a No-Show Report that lists the patients’
names and other informaticn. -

when the user "arrives” the patient, thes system may alert the user to the
need for additional registratiocn dats. The user proceeds to register the
patisnt as described in Secticn 2.8.2. ‘

For walk-in pstients, the user in 3 singles function may request/enter s

procedure, register a patient (if necessary), and arrive the patient. The
system shall display the next availabis sppointment time. ) . -
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The usar may print a Procedurs. Norksheet and.ths required labels (as describ- 853014
od in Section 3.2.3.3 and 3.2.7.1) at sppropriste printsrs (e.g., flash card
at front desk, pull notics in library, stc.). The workshest and labels will
be produced when 8 patisnt has arrived for. a.procsdurs entsred for the cur-
rent date. Radiology users.mey print. worksheets and labels in ussr-specified
order- for patients with future—dsted appaintments and/or procedures. The ussr
may reprint a user-specified nusber of worksheets and/or labels on demand.
The Procesdure Workshest, which shall contain all request data, will be used
to record the procsdure start and stop times, number of exposures and types
and sizes of films used, rstakes and additicnsl views, technician performing
procedures, the toom in which the procsdurs was pecformed, the radiographic
technique factors and the rsssons for repeats of exposures, and -films or coae-
plete procedures of the technician giving the examination. These inputs
shall be in machine-resdable form and the data from the worksheets may be
entered vis & keyboard terminal. The subfolder, master folder and individual
procedure labels shall be human and machine readable. The flash card label
shall be human resdabls as s minimum. I[n-udditicn; the worksheet shall have
sufficient spacs for the radiclogist to enter a handwritten STAT report.

-

b. Patient Departure snd OQuality Assursnes. When the procedure has
been completed, the guality eeewsemes control technician reviews the images 86=112-RD
and determines if additional views or sdditional procedures are required, or
\f the patient may be relessed. The system shall allow the user to sutoma-
ticaily use default values for film usage (which have besn pravicusly defined
far each procedure) if the film usags for the procedure was the standard -
value. He identifies the procedure to the systes and enters if the examins-— .
tion was complsted or aborted, added procedures, snd other data from the
Examinstion Worksheet. For procsdurss which must be repeated, he enters the

resson and/or reason cods.

2.8.6 Resuylts Processing. The imsges produced during s radiclogy procedure
ace resd and interpreced Dy a radiclogist.

CHCS provides the ward and clinic user with inquiry, results category, and/or
certified radiographic reports.

2.8.6.1 Results Entry. To enter results data, an suthorized user identifies . |
the appropriats patisnt and procsdure(s) and then enters the result data. .- -»-

Pre-defined texts mey be-entered by suthorized radiclogy users and stored by  85%106-RD
the systss: for-use-in the results entry process. - When a pradefined .text -hee— 83-107-RD
peemp—eniorety— is-emnloyed, thesuser-may enter the-rssult code via.terminsl oc— .. .
by scanning 8 bar-code; or-through snother uset-frisndly devics. The.pre= _.» :
defined text may be modified by the-ussr efber—the-reswito—ere—enteored- &8 83=105-RD

" part of the results entry process, if required. When the result is not a

predefined one, the radiologist msy dictats ths text of the report and an

suthorized user may entsr it into the system using word procsssing capsbili-

ties provided by the system.
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The unapproved result report shall be available for editing by an authorizsd
user and the user is promptad to complete the editing step and indicate
approval of the text.

One or more authorized reporting radiologists must review and approve all

results prior to releassing them for inquiry display to the ward and clinie

users or for report generation. An guthorized radiologist may, at the tims  85-108-RI
of results entry, or following a request for a display of the results report,

ene indicats—ssectsemiestiy his approval electronically, or he may review g

printed copy of the results rsport and sign it. The radiclegist's approval

for all reports printzd shall be entered into the system with exceptions

indicated. Once the report has been approved, the original report cannot be  §5-076-AD
altersd. Additional informstion must be amended Lo the original report,

lesving the original report intact.

2.4.6.2 Resylts Reporting. After review and approval by an authorized
radqiologisc, the patient's final results report becomes available for inquire
ing or reporting. For STAT ressults, the report is sutomatically printed

~ and/or queued for printing at the requesting ward or clinic or other use:-
specafisd location upen:radiolegist approval.

The ordering physician receives on-demsnd a result category repart containing
the radiologist's assigned results category for sach procesdure requested.

The result categories include: normsl, abnormal, incidental, or_change from
previcus. The report is also available upon request at the wards or

clinics. Routine disgnostic result reports are batch printed by the systea

for distribution as specified by the MTF. Distribution criteria permittsd
shall include the capability to print inpatient reports at the inpatiesnt's
current location as stored in the system. Result reports for dispcsitioned
inpstients are distributad ta the inpat.iznt medical records area or other

areas designated by the MIF.

To facilitate result reporting, the mast current informstion on the in-
patient's location is made available when an inpatient order/result is

printed by the system. WWM 85-076-RD

—2 ROt

2.4.6.3 Results Inguiry. An suthorized user may inquire sbout a patient's
order and result inforzstion in ths system. The user enters the information-
identifying the pstient (see Section 2.4.1, Pstient Identification), requasts-.
the specific informstion desired (e.g., ordsr status, examination results),
and specifiss the specific output mode (dhphy or printed).

The user also may request order/result status for all patients under the: care--
of a spec;fied HCP or requesting locaticn. .

o
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2.4.7.3 Teschina/Scecial Interest File. When the radiclogist has indicated
that csrtain exams are to be entersd in the Teaching/Special Interest file
the American College of Radiology (ACR) anatomical and pathological codes '
and/or free text for the case are entered. The system shall provide for
Teacning and Special Interest Files. These files need not be physically
separate but records shall be designated as part of the Teaching File and/or
part of the Special Interest File. Each of these file records shall have
multiple ACR codes and.comments fields for each procedure (minimum of 200
charactsrs). The system shall provide for logical searches ('and' and 'or’
as a minimum) for multicie ACR codes and patient's demographic data for '
either Scecial Interest and/or Teaching files. Thess searches shall produce
a list of patient records which include the patient's demographic data, ACR
codes, comments and any interpretations. .

2.4,7.4 Ieemafep-i-iess Imsoe Transfer Desionation. The system shall
print/display a Transfer List of master folders in a specific library which
have had no sctivity for a user-specified period of time. On user rsquest,
the master folders not to be transferred are entered and all other folder
locations shall be moved to the new specified location.

2.4.7.5 Seivese—tiebr Izace Sslvace Desionation. The system shall print/
display a salvege List of mascer folders with no activity for 5 years (or
other MTF-designated time period). The user shall locats these folders and
indicate those not to be salveged. On user request, the remaining patients
on the list shall be deleted from the system. At MIF option, no teaching or-
special interest files shall be delsted. The system shall allow any record

to be marked, "not to be salvaged.®

. FDO30 RADIOLOGY FD (Version 3.0)
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2.4.8 MWanacement Suoport: The radiclogy user will have the capability to- " gs3ys.
calcuiate statistics and genersts worilosd, qumliity control and Quality

assurance reports for msnagement used by the Radiology Department. In addi-.

tion, Radiology users will have sccess to a OHCS. glectronic message board,

-

2.3.8.1 Msnacement Renorting. Authorized radiclogy ussrs msy request the
calculation of statisticali data and the generstion of workload and cther
sanagesent ‘reports. Thess reports mey include radiclogy quality control.
sonitoring dsta, quality sssursnce informstion and worklosd statistical A
reports formatted according to ussr-specifications:and OoD, military-specific._
and/or MIF requiresents. .

2.3.8.2 Electronic Messace éoard. Th._rad.lnlogy user will be sble to leave
and retrieve messages uaing an electronic messsge board capability specified
in the D’CS.F'D, Section 2.4.2.2.1.8. . .

2.4.9 Svstem Manscement. The system shall provide for maintenancs of system
files ang equipment configurstion. '

T e . -

2.8.9.1 Svstem Security. The system shall provids for entry, asgignment,
maintensnce and output of user access codss, passwords and the functions
users are sllowed to perform: These codes shall be printed on request of an

authorized user only.

When a user enters his assigned csde, the systes verifies it. The user is
not able to initiate sny function prior to verificstion of this identifica-
tion, nor any function for which he is not suthorized. Any attempt.to access: a

the system with invalid sccess codes shall result-in a console ne333Ge : =
identifying the attempted ccde, date, and time of attemptsd sccess and
terminal. )

The user also is presventsd from accessing-functions that are limited to L~

certain suthorized tstminals if he is requesting to perform-the function st—
an unguthorizsd location. The allowable locations ars defined in the systems

tatle.

T SemmmerSs cda. o g omp - . Y e emstmme T we S emm -"._v..' s P i ch g, .
- - . s .

L ahd - —a. . - — o T e I S et ¢ by . -
d ’ ram S o b ol g LIRS VR .

2.4.9.2 Tible Msintensncs. Orily suthorized isers mey entsr, modify, delstey.
or add entries to tadbles specified by the MIF. When an addition; deletion, —=
or changs is not allcwed to an existing table, the system informs ths
suthorized user of the limitation(s). Otharwiss, the system sccepts the user
input snd adjusts the tables. The systea shall print on rsquest all data

- = R I e — C i - g
o - o c——

entered ints systss.- ' ' ’ - RS

- . - e me. o —
e —
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2.48,9.2.1 Schedule Crestion and Maintenance. To create a radiology scheduls’
for use in patient appointing, the authorized user enters the days and hours of
operation, the-availability of room/rcom group(s) in order of prefersnce, the
procesdure{s) to be performed, and any time restrictions per procedure available
per day by patient type (e.g., inpatient/cutpatient). This information is..
retained by the system to perpetuate schedules on -an MTF-specified basis.

The suthorized user may overbook certain procedures. Overbocking is appointing
additicnal patients for an appointment time that is ordinarily considsred full.

An authorized user has the capability of changing or cancelling an existing
schedule due to unavailability of a room(s), equipment failure, or for other
reasons. The user identifies to the system the schedule change, start and stop..
dates and/or times, The system automatically updates the schedule and automge-
tically prints a list of any appointments affected by the change. The radiology
staff then notifies the patients of their cancelled appointmerit(s). - Patients

are then re-sppointed.

2.4.9.3 Ad-Hoe Reportina.

M"’“‘*"”MW&WL&
N - - - 3 -
"“".,” .i == ’lu""l ;" ’:‘". E'I 9|°"'"i°“” en—ad—hee "’WI

et Gt PSSPt Vi At O o P oquest~ Reference CHCS FD Section
20‘-20202.30 . b .

-

2.4.9.4 -‘pemivines Archive/Puroe System Data. JFhe-oveten-—eheli-—previde—fer 85-092-R
1 - b I - -
Tomg—te ""| ‘l H e "“:?‘"HF‘W”“MM .

: Raferencs CHCS Section 3.2.6.4,

.- .-

2.4.10 Susmary of lmorovements. Refer to the Preliminary Cost Benefit
Analysis, Arthur O. Little, Inc. from the T‘EO. : ..

T a———
- .o

c .

2.&.'11 Summary éf Impscts. The-following sections describe ths impact of; CHCS.
on the military medical treatment system and its users.

. e

2-17

T e

FDO30 RADIOLOGY FD' (Version 3.0) ' . e

.- a e
-

Tnnnarrmy

DAHC©4-88-D~0005- COnbonins Dinms






2.5 Assumotions and Constraints. CHCS assumptions snd constraints apply in
general. Specific Radiology assumptions and constraints follow.

2.5.1 Assumotions. The following assumptions apply to the Radi '
S —————— -]
of CCS. ply adiology funetien

a. An xntegrated automated CHCS System will handle requirements fo
v DEERS
eligibility checking, registration, and patient location in the MIF.

b. Policies and procedures at individual MTFs may vary sccording to
Service specific requlations, workload, environmental consi i
and professional preferesnces. ’ sideraticns,

e. An automated Radiology function will interface with or be i
with the following TRIMIS and DoD Standard Automated Systgégfegratad

(1) Patient Appeintment and Scheduling (PAS).
(2) Patient Administraticn (PAD).
(3) Laboratory.

(4) Pharmacy.

553 T;EEG-GEQE!eev Clinical Dietetics.

6 efense Enrollment £ligibility Reporting Syst

(7) Uniform Chart of Accounts (UCA). wo g System (DEERSJ'
(8) Logistics.

d. The ;nterfacing_lagistics system will represent tﬁe Tri=Servicse
requirsments for an sutomated logistics system and will be develcped at
a later date.

* fours pe ail interfacing systems will be operaticnal and on-line 24
hours per day, seven days per week, with the excepti
scheduled maintenance. ! ception of downtime for

f. An interfaced and integrated sutomated CHCS Systaa for selected"
functions will replacs the stand-alcne Radiology systems curr:ntly in

use at an MTF.

g. Procedures to maintain the privacy of ths system’s medical data wi ‘
determined and enforced by the administratiocn of the MIF in :=:=;3:§=:7
with Military Department regu;atians and Federal Law.

h. The nscessary physical security of the computsr rcom rmin '
the MTF will be detsrmined and enforcad by the MIF. “nd taminals in

i. The security of the off-sits data storage location will : -
standsrds. e will conform to DaD

jo A Uniform Chart of Accounts system specifies the requi ‘
g i quirements for DoD
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2.5.2 Constraints. For implementation of an automated Radiology functicn, the.

personnel at the individual user site must be aware of the following
constraints.

3. The current staff at an MTF will require training in the use and
cperation of the Radiclogy Function.

—

b. The-functions will use standard data elements and codes approved by 0o

and supplied by the TRIMIS Program Offics (TPO).

Ce
data.

The Privacy Act of 1974 governs avsilability of private and perscnal

d.. The Radiblagy functions will be implemented and operated by existing

personnel where practical.

)
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SECTION 3. OETAILED CHARACTERISTICS

3.1 Specific Performance Reauirements. This section describes the performance
requirements for tne proposed Radiclogy functions. The output :gqu;:gments are
grouped for ease of reference into the following function:

a. Patient Identification,

b. Registration.

¢. Order Procsssing.’

d. Procegure Scheouling Pstient Appointing.
e. Procegure Logging.

f. Results Processing.

g. I[mage Library Management.

h. Management Support.

i. System Management.

The output requirements for each of the Radiology functional components are
listea in the following subsections by their automated data base names. Because
the gata base software accepts names of 30 characters or less, the data uaac

names are often abbreviatad.

The output aescriptions, associated timing requirements, and data content will
be found in Appendix C, arranged alphabetically.

3.1.1 Patient Identification. The following describes the output requirements -
that support Patient ldentification.

2. 0-PNT-UNIQUE-ID-DISPLAY.
b. 0-RAD-PTID-CANDIDATE-LIST.

3.1.2 Patient Registration. The following describes the output requx:emznta
that support Patient Registration.

a. 0-RAD-MINI-REG-DISPLAY.
b, O-REGISTRATION UPDATE-DISPLAY.
c. 0-EXTENDED-REGN-DISPLAY.

' 3.1.3 Order Processina. The following describes the odtput requiresents that
support Order Processing. . .

a. 0-RAD-UNAPPROVED-QRDER-DISPLAY.
b. 0-RAD-SECONDARY-CROER-DISPLAY.
c. 0-RAD-ORDER-MODIF-DISPLAY.

d. O-CANCELLATION-MGMT-RPT.

-
a—
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J.1.7 1Image Librarv Management. The following describes the output
requiremencs that support [mage Library Management,

a. 0-IMAGE-LOCATION-RQST-DSPLY.

b. O-IMAGE-LOCATION-CAND-LIST.

¢. 0-RAD-FOLDER-PULL-LIST.

d. 0-RAD-FOLDER-PULL-NQTICE.

e. O0-BORROWER-LOAN-DSPLY-RPT,

f. 0-SPEC-INT/TEACH-RECORDS-LIST.
g. O0-SPEC-INT/TEACH-FILE-REC-OSP.
h. O-CAND-SALYAGE-LIST.

i, 0-SALYAGE-LIST.

Jo 0<CAND=TRANSFER-LIST.

k. O0=TRANSFER-LIST.

3.1.8 Management Suooort. The following describes the output raquirements that

support Management Support.

a. 0-ABORTED-PROCEDURES-REP.

b. 0-RAD-OUTSTANDING-PROCS-RPT.

c. -0-REPORTED-PROCEDURES-RPT,

d. 0-PROCEDURE-ELAPSED-TIME-REPORT.
e. O-FILM-UTILIZATION-REPORT,

f. 0-RAD-DEPT/SECT-ACTIVITY-REP.

g. O-TECHNICIAN-ELAPSED-TIME-RPT,
h. O0-RESULT-RPT-ELAPSED-TIME-RPT.
i. 0-RAD-WORKLOAD-RPT, '

3.1.9 Svstem Management. Reference CHCS FD for output requirements.

3.1.10 Aceuracv and Validity. The Radiology function shall edit all data

entersg fof accuracy ans validity. Validity checks determine that the entersd
data is valid. Accuracy edits check data in two or mors fislds for accuracy.
Oata transmitted between internal functions and interfacing systems ace subject
to the error checks described below. ' e

3-3
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3.1.10.1 Data Entry Edits., The system shall perform validity edits on all
lnput data and generate appropriate error messages for tsrminal displsy.
Consistency checks shall be made (e.g., if pregnant, sex mmst be female). The
system shall have the capabilily to suspend these edits in the event of mass
casuslty or other circumstances requiring extensive data input. .

~—

3.1.10.2 Codes, Pre-defined Values and Abbreviations. The system shall accept
coded, abbreviated, and other entry values for data items and relate these data
to allcwable values as defined in the MIF input/edit tables.

3.1.10.3 Data Transmission. Data transmitted between internal functions and
interfacing systems will bs subject to error checks includings

3. [nternal data element checking of telecommunication data.

b. I[nternal application checking and acknowledgement by the receiver of
telecommunication data.

c. Data set integrity checking of the data base besfore and after executing
backup and failure recovery operations.

3.1.11 Timing. The Radiology function response time requirements are listed
below. '

All Radiology data must be svailable to internsl functions and other work
centers for inquirly display and/or result reporting immediately after the
Radiology data base is updated. All data from other work centers must be
available to Radiology for processing after the sppropriats wotk center data

base 13 updated. :

?

3.1.11.1 Interactive Resocnse Time. Intsractive processing occurs when the
user communicatss with the system in s converastional manners that is, the
content of the user's input is in response to and limitsd by the preceding
system output. Terminal intersctive response time will be no longer than three
seconds for 90% of intscactive functions. The average response time for the
remaining 105 will be no longer than 10 seconds. Response time is measured from
the moment the "return” key is pressed until the moment the first response )
character of continuing requestsd outpul appears on the screen at spesds equal
to one-hslf the baud rate of the device. Multi-patient data bass sesrches, and
multi-patient file updates sre excluded from the responss time. requirssents.
Terminal response time requirements do not apply to externsl systeam intscface
activity, the gensrstion of output products, reports, or any othar batch
operations. -

-4

FDO3C RADIOLOGY FO (Version 3.0)

e . momen— MAREDT -_— TSI ANANAN e~



3.1.11.2 On=Demand Resoonse Time. Output is produced on-demand ‘when its
producticn is-requested .either explicitly-(e.g., the user requests-a 1

printed) or_imp,l:.t_:itly (e.g., the completion of ‘registration will autc;::ié:ﬁba .
cause a registration form to be printed). On-demand response time requi t;"
are measured in terms of internal work center (i.e., intra-Radioclogy) mm' .

production.

Thers ares two response time requirements for an on-demand cutput. The-

response shall be for single item/single patient output and shall be me:i:::d :
from the time the request is completed until the moment the-continuous ocutput is
either initiated or is queued until the printsr is available. The avera
response time for this activity should not exceed ten seconds. %

The other response time requirement is for multi-patient reports

outputs and shall be measured from the time the request is gcnplét:?tt;tgz ::2"
continucus output starts printing. On-demand ocutput of this type shall be
initiated within ten minutes of the request completion defined as

the dats retrieval and sorts. i completion of

These timing requirements do not apply to delays caus;d-by' inopersble pri
Multi-patiesnt data base search functions and external systems interfaczt::::g;
are excluded from these reguirements. : - ] 4

3.1.11.3 Scheduled Turnaround. Multi-patient batch reporting turn
snall not excesd two hours (2% hours for ad hoc reportzg lllls?lrtd fmtm
a request is initiated in the system by the operator to the time the requested

report has completed output. ,

3.1.11.4 Interface Interactive Search. The interface interactive search timin
requirements shall be met when & usar performs a functicn which retrieves data g
from another system or subsystem for immediate display on the terminal o

printsr. The specific requirements for sesrches of this type shall bs cefined .

in the future. h

3.1.11.5 Interface Intersctive Uodste. The interfacs interactive update ti.ninq.
Tequirements shall be met when ths system sends unsolicited.data to snother -
system or subsystem which is to be -filad -or..displayed, imsediatsly upon reesipt
of ‘the gatt:;' The specific regquirements which-shall spply remain to be specifisd.
in the futurs. e e e e R

- vy . - . :
— WeeZ e w ome B

3.1.11.6 Interface Batch Commnications. The- intarface batsh ¢ ications-
timing requirsments shall be met when the systes uses a scheduled distribution

to transmit batch report data to another systas. . The:specific. requiresents:
which shall apply remain to be specified-in the—futurs.-.. . b

PR | R
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3.2 Functicnal Ares Svstem Functions,
functional processes required 1n Radiology functions.

components are described in the following order:

|

b.

d.

r.

G

h.

Patient [dentification.

{1) Unique Patient ldentification
(2) Patient Candidate Search

Registration.

(1) Mini-Registration

(2) Regiebretion-Jpssted Update Registration

Order Processing.

(1) Order Entry

(2) Order Maintensnce

(3) Aeroewet-Ssscuatison Cenerate Output Procducts
(4) Order Inquiry

Procedure Scheculing and Patient Appointing

(1) Schegule Maintenance
(2) Patient Appointing
(3)  Schedule/#ppuzmemere and Appumung Inquiry

Procedure Logging
(1) Patient Arrival

(2) Oeparture and Ouality Aeewsemee Control
(3) Maintain Exam History Index

Results Processing

(1) Resuits Entry

(2) Results Reporting
(3) Results Inquiry
Image Libracy Msnagement
(1) Image Tracking

(2) tLoan Control
(3) Special Intsrest and Tea:ﬂinqlfiln

. (8) Imsge-Transfer Designation

(3) Imags Salvage Designation

Msnagesent Support
(1) Managesent Reporteing
it rattetive

)

'!'!'3' (2) . Electronic. Message aom

FDO30
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{. System Management : e -
(1) System Security
(2) Table Maintenance

Refersnces are made in the following sections to data objects found in the
automated data base used to support this document. All references to the
Appendixes in which these data objects ars found are-to the.Technical Appendix
of this document.

The data base softwars accepts cbject names of 30 characters or-less,
Therefore, the data object names are often abbreviated. . The.data base input
names are located in Appendix 8 and the outputs in Appendix C under the
corrasponding PSA name, with a description and listing.of the data elements..
contained in the data object. For ease of reference, the abbreviated names ars
listed in alphabetical order within their ‘appendix. Dats element names are
abbreviated in the automated data base. The full name is found in the CDD.

3.2.1 Patient ldentification. The Patient Identification- (PTID) functionsl °
component snall identify the patient for whom Radiclogy service is requested and
shall autcmatically access. the-patient data store to obtain patient data. The
system shall provide for patients to be identified uniquely or through a *™
candidate search. The systes shall not requirs the user to re-enter patient”’
identification dats if multiple functions are performed for a specific patient
(e.g., order entry and appointing). The system shall retain the patient -
identificstion information until a different patient.is.identified or the
session is terminated. Thess capabilities ars discussed.in the following .
paragraphs.

p— .
- - -—

. seemy

3.2.1.1 Unicue Patient Identification, The system :hlll provide an suthorized
User to identify 8 unigque patient dirsctly by entaring thrf-.i.ly member. prafix
and sponsor’s Social Security Nusber. . stz e ey el 3o

The system sh:ll aupply tha Radislogy user thh the danngupnic informtin& for.--'
the sslected p:tient.

The PAD fmtinn alss shall be responsibls fo: supplying an extendsd s
registration respert. Thess data ars combined with the demographic data

necessary to procsss sn-order.. Thess dsta shall be-sutomstically updatsd by PAD'
functions when thers is a changes. A.disposition-imticator-snd the. discharge-

date shall :be provided by PAD. tamuty tm Radiology-Department of .en en
inpatisnt's discharge. 3 Th L ATIISNLew il -

IS S L IS L SUSPOVE F A A A T VL T IEL i “"'.'
A summary of the UNIM-PATIE!T-IDENTIFIQHUN fmetinﬂa.l wbcuapmant is. T

conumedinndmical pr\dix A. ) .

.-d‘.. e ! . e " .lﬁ‘ —— ez S -

- - me . C - - -

t-. ce-, - . .o

s et . ™ e Sew . .-
A Tew em ....:..-.
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A summary of the HINI-REGISTRATIUN Functzonn}. subcomponent is contained in .
Technical Appendix A.. -

3.2.2.2 Uodate Reaistration. The user:shall be-sble ‘to-entsr any
reglstration 4ata eiement and the system-shall upcate the patient's recsora
automatically. A flag shall be assigned automatically to the new or changed
registration data ang remain until the data has been verified by the Patient
Administration Office. Registration data that-is gensrated.or. modified at
other ancillary work centers shall be made available to PAD. PAD, in tumn,
shall make avulable any update of re.levtnt dau to Radmlogy.

- 2.
The system shall prcvxde for the- authonzed user autaaatically to merge two
patient recoras into a single record under the correct patient ID without 85-099-RI
data entry. Following the complstion of ths merge option, all results :
reports and other information from the two patient reccros shall be storag.
and snall be retrievable under the corresct patient ID. Ae=peii-oi—the—nstge—

PO IPOSy

A summary of the UPDATE-REGISTRATION functiocnal sweouponent is contained in
Technical Appendix A.-

—10

3.2.3 Order Processing., The Order Processing functional component shall "%5.122.39
provica for order entry ints the system. These orders shall be entareg by an
authorized ward or clinic user, and shall be transmittsd by the system ts the

processing location. eweR-Nuleing—ei—¢ileetiy—inte-Redielogyy  (Order

Processing shall consist of order entry and order u:.ntsncnce Theaa | —it
functions are discussed.in ths following puagrlphs ' - ks
. e et i Cr L

- - b d .v_,, R . — . . .

3.2.3.1 Order Entry. An order recsived by the Radisclogy Department for a - —B&-122:RD
procedure orf procesdures: shall be entared Dy an-authorized warg or.clinic user 86-3110-RD
through Meeedmgr - the systam.. Orders or. ardsr groups alss shall be enteres
directly into Md‘g,- the mtn by Radiolcgym users..

2 mes,

L8 .
Radiology smu suppcrt the- ordor pmaing fun:tion u.fuuun:
. PSYmens e .
8. Although scae data entry ny be apumu and/ct HTF-opocxfied, thl
systsa-shall detarmine data.ccllection prompts.ar: screens,.,
conaistancy checks,.data. sdits:to. be-pecformed, prsvention. of

-

duplicats- nr-usxuu' procedurss. .within a.single:oroer, ete.. . . ~ -
w7 oaan da 3G i SLTAV v ARl 2 .wm et &SR T . s
b.. Requirsment daletnd.. C e iy e ce s :

c. The systea shall provida for eritry of the procedure priority,
ranging -from STAT to.coutine,; which shall. imtuu the: urgency :332.

- assigned to pc:!ommq the-procedure.. - - » . .o srvae
329
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The systsa shall provide. an suthorized user with the capability to declars-g
room open-or closed for a user-spescified dats.and time.range. The systes
shall list sppointments which' require-rescheduling or .cancellation becsuss -
they occur-omthe-dats:snd/or. in the- tims- rangs.during which the.room is.
closed. The:systes shall reprint this listing on demand.. The systea shall.
mmmmmrmmmmubymmmgwy
new data (e.g., new dats, new tims, room, pstient type, mobility status)
through the.appointsent modification function. The systes shall allow an
authorized user to declars rooms open, .thersfore cancelling an eariier "room.
clossd® designation. Thesystmﬁullnota.uovpatimtstnbeappcmtedm
rooms during-the-specifisd. date. -d.ti-.«m thnt.unymm

————t— o

A summary of the smur.swmmmc: n;ncuonu wbcoapanent is contained in
Techm.cal Appendix A. -

3.2.4.2 Patient- Appointinag. The pltient lppomtinq- funetiannl subcompenent
matcnes appointzent request(s) criteria-(e.g. procedurs, date/time) with
available time and room far s spec:.fic prcctdura tc.proan s :equagt(a) for -
an appomtmt(s). , oo meizies

L -

2. The system shlll prov;da thrac -én mof acmwling an appointe- 85-034-
ment- for a patient: .
(1)' Automated Scheduling. Tﬁl*um ahnll spa::.fy tha first dats-
- for-which the- appointment{s) ars—scceptad and-the- department-
sectiom -in-which-the-procedures -are-to be-performed. The syse-
tem shall select the appointment-data, time and room based on :
the -algorithm to-minimize-the-total time-bstween the first dats -
. for which-the -appaintment(s) is-scceptable and procedurs com--
plstion for all procedures which ars requested. If muitiple
_: rooms have ths same-time-ocpening, tmmtsrshauulmtr-
osfOOR with the highest-preference—for- the-exas based upon MIF<
specified room preferencss. Ihe scheduling algorithm shall
. . consider. the.patient's:scheduled -and previcus-appaintments,
L -:bmty stitus, procedurs dunttm, contrast media restrice-
_..;iun preparation-deisy tices, room ‘availibility, room sche—
.mha of "the mmmmmuwwmpm--

“cedurs can be perforned .and Trder priority.
R . ‘. T imreptway S ame e e ey e
My TeIL . VT o egTcusegl IR LdL NSRS Y —ne
o 3.13. . ’ . ' e
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The system shall print on demand, a folder pull list in user-specified sor?

order, in the appropriate radiclogy image library or sublibrary, to notify

the library personnel of pastients scheduled for procedures over a user-speci-

fied range of dates and the subfolders which must be pulled from the film - §5-079-R
library for thess pstients. The system also shall provide an optiocn which .. i
allows users to specify that pull notices will not be printed for patients

whose examinations were previously shown on a pull list.

The system shall provide for input and display of the current location of a . .
patient's folder. The systes shall sutomatically assign an MIF-specified 8s
initial location when folders are crested such that no additional effort is.

required by MTF persomnel during subsequent image mensgement transactions..

When s folder is.requested by Radiology personnel, the systea shall accept

location data and/or destination data of the folder type and patient. The-

method of input <hewld-shall be user-friendly, rapid input technique. The as_gaz g
system shall on request display the current location of all’ folder types for . 85-081-%

a specific patient. _

The Radiology Department may have two or more locations where folders are-

usually retained. At these locations a light pen or ‘other device shall be-
aveilable for personnel to use when entering s folder's.current location... . .

The systsm shall updste the eppreprimte folder location as it-meves—bheouwgh—

the system. ’ N

If the multiple folders sre to be moved to ths same locstion, the-systea 85-086-RC
shall provide for the sovessnt st thess folders to be rscorded without :
requiring that the location receiving these folders be re-entsred. s

When the folder is returned to the library, the syates shall accept thess .
data using a quick entry mesns such as a8 light pen or other ussr-friendly
device ts read the folder label and indicate ta the system that the folder. -

was returned: If multipls folders ars to be returned to the same location,  85-086-RD
the systea shall provide for the rsturn of these folders to be rscorced o
without requiring that the location rscsiving the folders bs re-entsred. ~ | -

The system shall print a folder pull notice in the sppropriste Radiology- . 7
image library or sublibrary on-demand to notify the library personnel of -~ - .

[
* —

patients scheduled for procedures. ' . s

-

A sumary of the IMAGE-TRACKING functional subcomponent is contained in -
- Technical Appendix A. SR

- —

©3.2.7.2 Losn Control. The loan control functional subcomponent shall .
naintain the current locstion-of all folders on lcan from the Radiclogy lasge
Library to suthorized borrowers outsids the Radiclogy Department. _

3=21
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3.4 Data Base Characteristics,

3.4.1 DOata Dictionary. Osfinitions of the data elements listed gs coméonants

of tne inputs, outputs, and entities described in Appendix B, C, and 0 will be
found in the Central Data Dictionary (COD). These definiticns are arranged F-
alphabetically. ] IR

3.8.2 Storaue' Recuirement Estimste. Available from the TPO.

3.4.3 Growth Estimate. Available from the TPO.

J.5_ Failure Contingencies. Refer to Section 3.5, Failure Contingencies, in
the CHCS FD.

3.5.1 Hsardware Failure. Refer to Section 3.5.1, Hardware Failure, in the .
CHCS fD.

3.5.2 Softwsre Failure. . Refer to Section 3.5.2, Software Failure, in the
CHCS fo. )

3.5.3 Msnual Backuo. Refer to Section 3.5.3, Manusl Backup, in the CHCS F!;.

3.5.4 Restoring Lost Data. Refer to Section 3.5.4, Restoring cht. Dats, in B
the CHCS FD. : ) ‘ b _,,:.._

3.5.5 Radiglogy Pricrities. IF system response time becomes degraded, or if -
workload incresses substantially, Order Processing, Resulls Reporting, and °
Patient and Ocder ldentification would be sssigned the highest priority, =~ -t
Patient Appointing and Image Library Msnagesmnt would receive the next highest-
priority. Likewise, if a system failure occurs, those same Radiology '

functions would taks precedencs for input of transactions sftsr recovery .
within the oversll CHCS assigned priority for Radiclogy functions. The system— ——
shsll allow the user to overwrite the current dats with the earlier date of e

the sctual transacticn when inputting data aftsr recovery. ) S

FDO30 RADIOLOGY FO (Version 3.0) ’ o
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3.6 Security. Refer to Section 3.8, Security, in the CHCS FD.

| 3.7 lInterfaces. The Radiclogy functions will interface with UCA to provide
workload data for each clinical service which uses Radiology services.
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SECTION 4. OESIGN DETAILS.

To be provided by contractor. .

)
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SECTION 5. ENVIRONMENT.

To be provided by contractor.

}e
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SECTION 6. COST FACTORS.

To be provided by contractor.

N
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