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Overview

The EnVisor C.1 implements the necessary DICOM® services to download worklists
from an information system, save acquired Ultrasound (US) images and associated
Structured Reports to a network storage device, CD, MOD, USB Flash Device or USB
Hard Drive, print to a networked hardcopy device, and inform the information system
about the work actually done. Table | provides an overview of the supported network

services, Table 2 lists the supported Media Storage Application Profiles, and Table 3 lists
the supported Structured Report Templates.

® DICOM is the registered trademark of the National Electrical Manufacturers
Association for its standards publications relating to digital communications of medical
information.
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Table 1
NETWORK SERVICES
SOP Classes User of Service (SCU) Provider of Service (SCP)
Transfer

Ultrasound Image Storage Yes No
Ultrasound Multi-frame Image Storage Yes No
Storage Commitment Push Model Yes No
SOP Class

Comprehensive SR Yes No

Query/Retrieve
Workflow Management

Modality Worklist Information Model -

FIND Yes No
I\S/Ig(;all\%dF;elrformed Procedure Step Yes No

Print Management

ll?/l?e?;: S(;Cr)%yséﬁgges Print Management Yes No
Basic Color Print Management Meta Yes No
SOP Class

Basic Film Session SOP Class Yes No
Basic Film Box SOP Class Yes No
CB:iszi(; Grayscale Image Box SOP Yes No
Basic Color Image Box SOP Class Yes No
Printer SOP Class Yes No
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Media Storage Application Profile

Write Files (FSC or FSU)

Read Files (FSR) (D)

Compact Disk - Recordable

STD-US-SC-SF&MF-CDR Option Option
Magneto-Optical Disk
STD-US-SC-SF&MF-MOD128 Option Option
STD-US-SC-SF&MF-MOD230 Option Option
STD-US-SC-SF&MF-MOD540 Option Option
STD-US-SC-SF&MF-MOD640 Option Option
STD-US-SC-SF&MF-MOD13 Option Option
Universal Serial Bus
STD-GEN-USB Option Option
(1) Structured Reports are not imported to the system.
(2) Only reads and imports data from other Philips EnVisor systems.
Table 3
STRUCTURED REPORTS
Concept Name Supported
OB-GYN Ultrasound Procedure Report Yes
Echocardiography Procedure Report Yes
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I. Introduction

This chapter provides general information about the purpose, scope and contents of this
Conformance Statement.

1.1 Purpose of this Document
Context: Expansion of Headings and sub-headings
» Introduction

» Purpose of this Document

The Digital Imaging and Communications in Medicine (DICOM) standard was originally
developed by a joint committee of the American College of Radiology (ACR) and the
National Electrical Manufacturers Association (NEMA) to

“Facilitate the open exchange of information between djgital imaging computers”.

It specifies how medical images and related clinical information are passed between medical
devices.

The DICOM Conformance Statement (DCS) is a required document for any device that
claims conformance to DICOM. Since the DICOM standard specifies the structure and
content of this document (PS3.2 - 2004) a DCS describes the DICOM capabilities and key
features of a particular product in a standardized, defined manner.

This DCS defines the DICOM capabilities and key features of Philips Medical Systems’
EnVisor ultrasound imaging system.

For a hospital’s Information Technology (IT) department, matching DICOM Conformance
Statements between vendor product offerings is a key element to determine
interconnectivity between vendors’ devices.

This Conformance Statement should be read in conjunction with the DICOM standard and
its addenda [DICOM].

©Koninklijke Philips Electronics N.V. 2006
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1.2  Intended Audience
Context: Expansion of Headings and sub-headings
» Introduction

» Intended Audience

This Conformance Statement is intended for:
e Potential customers
e System integrators of medical equipment
e Marketing staff interested in system functionality
e Software designers implementing DICOM interfaces

It is assumed that the reader is familiar with the DICOM standard.

©Koninklijke Philips Electronics N.V. 2006
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1.3  Overview of DICOM product offering
Context: Expansion of Headings and sub-headings
> Introduction
» Overview of DICOM product offering

The services supported by EnVisor’'s DICOM subsystem are derived from the following
customer needs:

Name Customer Need Options package
Optioning Ability to purchase some features and N/A

not others.
Archival Archival of digital images to:

rehiva I. Removable media or I. DICOM Media
2. Across the network 2. DICOM
Networking

Storage Ability to transfer ownership of DICOM Networking
Commitment acquired images and Structured Report

to a PACS.
Printing of Printing to a DICOM compatible DICOM Networking

medical images printer.

Verification Ability to verify the existence of and DICOM Networking
communicate with a DICOM server on
the network.

Modality Ability to obtain lists of patients and DICOM Networking
WorkList procedures from the hospital’s

(MWL) information system.

Modality Ability to update the information in the | DICOM Networking
Performed hospital’s information system with

Procedure Step | regard to the status of a scheduled

(MPPS) procedure.

Archival of structured report (for
obstetric, gynecology and cardiac
studies) to:

I. Removable media or

2. Across the network

DICOM SR DICOM Structured

Reporting

©Koninklijke Philips Electronics N.V. 2006
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The base EnVisor system will be sold with no DICOM services enabled. Customers
requiring functionality beyond that provided by the base system purchase DICOM services as
options on top of the base system.

Philips Medical Systems offers customers three DICOM options:

I. DICOM Media Capability to read/write studies from/to a CD-R, CD-RW,
MOD, USB Flash Device, or USB Hard Drive. This is
enabled/disabled via hardware: based on the presence or
absence of the MOD drive.

2. DICOM Capability to store studies across a network, transfer
Networking ownership of studies to the PACS and print a hardcopy to
a DICOM printer. Capability to request lists of scheduled
work from the hospital’s information system and the
ability to update study status information in the hospital’s
information system. Enabled via access codes.

3. DICOM Capability to generate and store structured report for
obstetric, gynecology and cardiac studies to DICOM
formatted media and across the network. DICOM
Structured Reporting option cannot be purchased without
purchasing the DICOM Networking option.

Structured
Reporting

Note: DICOM Networking encompasses what in EnVisor C.0 had been two separate
options: DICOM Basic and DICOM Advanced.

While the DICOM Conformance Statement is not intended to be a complete EnVisor
product specification, some areas of this document will refer to system operation where it is
necessary to add a context for the discussion or to help explain a capability.

©Koninklijke Philips Electronics N.V. 2006
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1.4  Sources for this Document
Context: Expansion of Headings and sub-headings
> Introduction

» Sources for this Document

The source for this document is:

¢ American College of Radiology-National Electrical Manufacturers Association (ACR-
NEMA) Digital Imaging and Communications in Medicine (DICOM) V3.0. 2004

©Koninklijke Philips Electronics N.V. 2006
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1.5 Important Note to the Reader
Context: Expansion of Headings and sub-headings
» Introduction

» Important Note to the Reader

This Conformance Statement by itself does not guarantee successful interoperability of
Philips equipment with non-Philips equipment. The user (or user’s agent) should be aware of
the following issues:

Interoperability

Interoperability refers to the ability of application functions, distributed over two or more
systems, to work successfully together. The integration of medical devices into an IT
environment may require application functions that are not specified within the scope of
DICOM. Consequently, using only the information provided by this Conformance Statement
does not guarantee interoperability of Philips equipment with non-Philips equipment. It is
the user’s responsibility to analyze thoroughly the application requirements and to specify a
solution that integrates Philips equipment with non-Philips equipment.

Validation

Philips equipment has been carefully tested to assure that the actual implementation of the
DICOM interface corresponds with this Conformance Statement. Where Philips equipment
is linked to non-Philips equipment, the first step is to compare the relevant Conformance
Statements. If the Conformance Statements indicate that successful information exchange
should be possible, additional validation tests will be necessary to ensure the functionality,
performance, accuracy and stability of image and image related data. It is the responsibility of
the user (or user’s agent) to specify the appropriate test suite and to carry out the additional
validation tests.

New versions of the DICOM Standard

The DICOM Standard will evolve in future to meet the user’s growing requirements and to
incorporate new features and technologies. Philips is actively involved in this evolution and
plans to adapt its equipment to future versions of the DICOM Standard. In order to do so,
Philips reserves the right to make changes to its products or to discontinue its delivery. The
user should ensure that any non-Philips provider linking to Philips equipment also adapts to
future versions of the DICOM Standard. If not, the incorporation of DICOM enhancements
into Philips equipment may lead to loss of connectivity (in case of networking) and
incompatibility (in case of media).

©Koninklijke Philips Electronics N.V. 2006
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1.6 Acronyms, Abbreviations and Glossary of Terms

Context: Expansion of Headings and sub-headings

> Introduction

» Acronyms, Abbreviations and Glossary of Terms

DICOM definitions, terms and abbreviations are used throughout this Conformance
Statement. For a description of these, see NEMA PS 3.3 and PS 3.4.

ACC

ACR

American College of Cardiology

American College of Radiology
Initiated the DICOM standardization effort in the early 1980’s.

AE

ANS|

Application Entity
A software process that implements DICOM. EnVisor uses a
single AE.

----- AFE'’s require a unique ‘AE Title’, typically set up during

installation through EnVisor’s setup key on the control panel.
Application Entities (AE’s) identify themselves to each other via
the AE Title at application level.

American National Standard Institute

ASE

Association --=--=------

ASCII

American Society of Echocardiography

----- A connection between AFE’s for DICOM exchange.

Attribute --------=--=---

Big Endian--------------

American Standard Code for Information Exchange
Known for standardizing codes for text.

----- Attributes are the components of an object (IOD), describing

its properties. Examples of attributes are Patient Name,
Patient ID etc. Each attribute has a unique DICOM tag.

----- An encoding method for storing the most significant Byte in the

high order bits of a 16 bit word. Motorola based CPU’s expect
information to be stored this way. Exchanged as part of the
transfer syntax. Conversion to little endian would require
swapping each byte within the words.

CD-R

Document Number: 203021-B

Compact Disk, Read Only(Write once)

An option for the physical specification for the DICOM media
exchange standard and used by EnVisor as a removable media
device. This is a write once, read many times device.

©Koninklijke Philips Electronics N.V. 2006
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Compact Disk, multi-write.

An option for the physical specification for the DICOM media
exchange standard and used by EnVisor as a removable media
device.

Digital Imaging and Communications In Medicine
Version 3.0 is the current defined version and is that used by
this in this document.

A DICOM option that can be purchased by the customer, it
allows the user to write DICOM study’s to removable media.

A DICOM option that can be purchased by the customer, it
allows the user to perform network export of DICOM studies
and DICOM print as well as to select a procedure from a
Modality Worklist and to send study status information to the
department scheduler. It includes DICOM Media.

A standard for documents that incorporates references to
images and associated data. Each DICOM Structured Report
encodes only what is meant, not how it is intended to be
displayed, printed or otherwise presented.

DICOM Structured Reporting — A DICOM option that can be purchased by the

DICOMDIR ----mmemeeeeee-

DIMSE

EnVisor

Image Format --------------

Explicit VR =--menmemmemeeeeee
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customer, it allows the user to generate and store structured
report for Obstetrics, Gynecology and cardiac studies to a
DICOM formatted media and across the network.

The standard directory structure specified for DICOM media
exchange.

DICOM Message Service Element.
The DICOM set of commands (e.g. C_ECHO, C_STORE, etc.)

Philips Medical Systems’ EnVisor ultrasound system.

A term that refers to the Photometric interpretation and
Transfer Syntax treated as single item. For example the Image
Format 'Palette Color, RLE Compressed' is consists of a
Photometric Interpretation of 'Palette Color' and a Transfer
Syntax of 'RLE Compressed'.

Explicit Value Representation

A transfer syntax which is negotiated by which the receiver is
explicitly told the VR syntax and context. This is in contrast to
Implicit VR.

©Koninklijke Philips Electronics N.V. 2006
EnVisor C.1



DICOM Conformance Statement Page 19 of 252

FSC File-set creator
The function of a device that creates DICOM exchange media,
typically an acquisition device such as an ultrasound. EnVisor is
a FSC.

FSR File-set reader
The function of a device that reads DICOM exchange media -
typically a viewing station. EnVisor is also a FSR and can view
studies created by other EnVisor systems.

FSU File-set updater
The function of a device that can read DICOM exchange media
and update the DICOMDIR.

Implementation Class UID A unique number, which is exchanged during the set up
of the association, by which EnVisor identifies itself. This UID
is guaranteed not to change for a specific release of EnVisor.

Implicit VR =======meeeeeeeee Implicit Value Representation
A transfer syntax which is negotiated by which the receiver is
assumed to know the VR syntax and context.

HIS Hospital Information System

IOD Information Object Definition
Specification of a DICOM object such as a US Image Object.

ISO International Standards Organization

JPEG An image compression technique created by the Joint
Photographic Experts Group

Little Endian ---------------- An encoding method by which the least significant byte is
stored in the high order bits in a 16 bit word. This is how Intel
based CPU’s store data.

LUT Look Up Table
Specifying mapping from specific values such as pixel values into
luminance.

MOD Magneto Optical Disk
Used by EnVisor as one of the physical exchange media options
for the DICOM exchange standard.

Modality ---------===-=-=----- An acquisition system such as CT, MR, US. EnVisor is an
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ultrasound (US) modality.
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Module

MONOCHROME2

MPPS

MWL

NEMA

PACS

PaletteColor -----------

PDU

Pixel

Pixel Spacing------------

RGB

RIS

RLE
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A group of attributes, specified as a unit for convenience
reasons.
Examples are Patient module, Study module etc.

A color format for images in which the pixel values are grayscale
values with a range of 0-255, 0 represents a Black pixel and 255
represent a White pixel. See PaletteColor, YBR and RGB for
other color formats.

Modality Performed Procedure Step
Used by EnVisor for informing a department scheduler of the
status of a study.

Modality WorkList
Used to provide on the EnVisor system a Worklist of
scheduled procedures.

National Electrical Manufacturers Association
US trade organization, members of which defined the first
version of the DICOM standard together with the ACR.

Picture Archiving and Communications System
An image archive.

A color format for images in which the pixel values are indices
into a color table. See RGB, YBR and MONOCHROME2 for
other color formats.

Protocol Data Unit
Packet that is created at the DICOM lower-level protocol.

Smallest, single element or dot of an image.

Physical distance in the patient between the center of each
pixel, specified by a numeric pair — adjacent row spacing
(delimiter) adjacent column spacing (in mm).

A color format for images in which the pixel values contain the
red, green and blue color intensities. See PaletteColor, YBR
and MONOCHROME?2 for other color formats.

Radiology Information System
Which typically schedules and maintains patient demographic
information.

Run Length Encoding
A lossless image compression scheme.
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SCP

SCuU

Service Class --=-====-=-----

SOP

SR
TCP/IP

Transfer Syntax ------------

Type

u/u

U/M

uiD

us
USB
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Service Class Provider
DICOM AE that functions as a server or ‘provides’ a service
such as Storage, Print etc.

Service Class User
DICOM AE that functions as a client, or uses a service, i.e. for
printing, storage etc.

A service class is a group of one or more SOP classes e.g. the
Storage Service class contains all the storage SOP classes
(CT_STORE, US_STORE etc).

Service Object Pair
Combination of a service such as US_STORE and an object
such as image.

Structured Report

Transmission Control Protocol/Internet Protocol
The communication standard supported by DICOM.

Encoding specification of DICOM messages, negotiated while
setting up an association. Examples of different transfer
syntaxes are Little Endian or Big Endian, Implicit or Explicit VR,
or a compression scheme (such as RLE or JPEG).

Specification of rule for whether an attribute has to be present
in an object. Type | attributes are required; Type 2 are
required but can be left blank when unknown; Type 3 are
optional.

Usage specification for a specific service, meaning (user-)
optional for SCU and mandatory for SCP.

Usage specification for a specific service, meaning (user-)
optional for both SCU and SCP.

Unique Identifier

A world-wide unique numbering scheme which is used by the
NEMA to, for example, identify SOP classes, syntaxes etc and
vendors for identifying SOP instances.

Ultrasound

Acronym for Universal Serial Bus. It is an external peripheral
interface standard for communication between a computer and
external peripherals over a cable using bi-serial transmission.
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USB Flash Drive----------

USB Hard Drive-------

VM
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A small, portable flash memory card that plugs into a computer’s

USB port.

A portable disk drive that plugs into a computer’s USB port.

Value Multiplicity
Defining whether or not an attribute can have multiple
elements, for example multiple phone numbers.

VR

YBR

Value Representation

The definition of rules and encoding of groups of similar
attributes. For example the VR Person Name (PN) specifies
exactly the sequence of last name, first name etc.

A color format for images in which the pixel values contain one

3D/PanView -==--emmmu--
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luminance and two chrominance planes. See PaletteColor, RGB
and MONOCHROME?2 for other color formats.

---- Philips Medical System’s EnVisor Fetal-3D and Panoramic View

options
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2, Implementation Model

Context: Expansion of Headings and sub-headings

» Implementation Model
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This section describes the functional relationship between the device 