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Preface 

The intent of any DICOM conformance statement is to provide a knowledgeable user with the 
information required to determine whether and to what extent independent DICOM 
implementations may be able to inter-operate. However, the information contained in a DICOM 
conformance statement is not sufficient to ensure independent implementations will in-fact be 
able to inter-operate.  

The user or system integrator must be aware of the following potential issues related to inter-
operation: 

• understanding the system design issues required to satisfy the users 
objectives; 

• validation testing which covers a broad spectrum of potential interactions 
between the independent implementations; 

• regression testing to verify new software releases have not adversely 
impacted the ability of independent implementations to inter-operate. 
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1. Overview 

This document covers the implementation of Archium® Unit Patient Record (UPR) product 
with respect to DICOM inter-operability/conformance issues. Please refer to the Archium® 
UPR Users Manual for a complete description of the operation of the UPR product within the 
Archium® environment. 

1.1 Audience 
The reader of this document is assumed to be familiar with the terminology and concepts 
described in the DICOM standard. 

1.2 Terminology 
The following terms are defined for the remainder of this document: 

Term Definition 

CD refers to both stamped CD-ROM media and CD-R media. A CD-ROM drive can 
read both CD-ROM and CD-R media 

CD-R refers to 120mm recordable media as defined in Part II: CD-WO version 2.0 in the 
Orange Book 

FSC a File-Set Creator 

FSR a File-Set Reader 

GUI a Graphical User Interface 

SOP a Service-Object Pair 

UPR refers to the Archium® Unit Patient Record 

 

1.3 References 
This conformance statement is based on the following references: 

• NEMA PS 3.2-1993, DICOM Part 2:Conformance  

• NEMA PS 3.3-1993, DICOM Part 3:Information Object Definitions 

• NEMA PS 3.5-1993, DICOM Part 5:Data Structures and Encoding 

• NEMA PS 3.6-1993, DICOM Part 6:Data Dictionary 

• NEMA PS 3.10-1995, DICOM Part 10:Media Storage and File Format for 
Media Interchange 

• NEMA PS 3.11-1995, DICOM Part 11:Media Storage Application Profiles 
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• NEMA PS 3.12-1995, DICOM Part 12: Media Formats and Physical Media for 
Media Interchange 

• DICOM Supplement 1, Common Media Storage Functions for Data 
Interchange 

- Part 3 Addendum: Basic Directory Information Object Definition 

- Part 4 Addendum  Basic Directory Data Dictionary 

• DICOM Supplement 4, Final Text October 9, 1996, X-Ray Angiographic 
Image Objects and Media Storage 

- Part 3 Addendum: X-Ray Angiographic Image Information Object Definition. 

- Part 4 Addendum: X-Ray Angiographic Image Storage SOP Class 

- Part 6 Addendum: X-Ray Angiographic Data Dictionary 

• ISO 8859-1, 1987-02-15 Information processing - 8-bit single byte coded 
graphic character sets, Part 1: Latin alphabet No. 1 

2. Introduction 

The Archium® Unit Patient Record device (UPR) provides the capability of importing and 
exporting ACR/NEMA DICOM compliant patient studies with CD-R media.   
 
The Archium® is a cine angiographic image management system which acquires raw data via a 
high speed digital link from the cath lab digital system.  The Archium® system preserves the 
full bandwidth, full resolution image data for cath lab quality review at review stations 
anywhere on the Archium® network.  The raw data is archived in a lossless compressed 
format so the original images can always be recalled with no degradation. 
 
DICOM compliant CDs can be created from the original raw data at any point in time for export 
of patient studies.  Studies can be transferred to the UPR from the Archium® image server or 
from the archive device.  
 
Studies can also be imported into the Archium® system from an ACR/NEMA DICOM 
compliant CD-Rs through the UPR.  Imported studies are available on the Archium® network 
for immediate review at any of the review stations and may also be stored on the archive 
device for future recall and review. 

3. Implementation Model 

The UPR provides a “Windows 95/NT” based Graphical User Interface (GUI) to manage the 
import and export of DICOM CDs. A local hard-disk filesystem referred to as “local-storage” is 
maintained by the UPR to manage multiple DICOM studies in anticipation of a later import to 
Archium® or DICOM CD creation. 

The UPR application provides the user, via the GUI, with the ability to: 
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• display patient/study level information and an icon image representative of 
each multi-frame image in the study on a DICOM CD or local-storage; 

• display patient/study level information for a study on the Archium® system;  

• import a study from DICOM local-storage or a DICOM CD to the Archium® 
system;  

• export a study from the Archium® system to local-storage or a DICOM CD; 

• copy a study from a DICOM CD to local-storage; 

• copy a study from local-storage to a DICOM CD; 

• remove a study from local-storage. 

Studies imported into the Archium® system from a DICOM compliant CD (via the UPR) can be 
used on the Archium® system in the same fashion as native Archium® studies. Imported 
studies can be stored in on-line storage, stored in long term archive and can be reviewed at 
review stations throughout the system. Upon import into the Archium® system, the imported 
study acquires attributes and characteristics consistent with other Archium® studies. 

Archium® studies which are exported to the DICOM CD-R (via the UPR) become DICOM 
studies featuring broad compatibility with other DICOM CD reading systems as defined in this 
document. Exported Archium® studies maintain optimal compatibility with other Archium® 
systems. 

The UPR attemp ts to maintain complete studies on DICOM local-storage. A partial DICOM 
study is automatically removed from DICOM local-storage if the user cancels: 

• an export operation of an Archium® study to DICOM local-storage; 

• a copy operation of a study on a DICOM CD to DICOM local-storage. 
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3.1 Application Data Flow Diagram 
 

The DICOM import/export functionality is supported by the Archium® UPR Application 
Entity (AE). The UPR AE is operated by a user to perform DICOM services upon an instance 
of DICOM media via the graphical user interface supported on the UPR.  

The user may request the: 

• display of patient demographic information and icon images related to a 
study. 

• export/recording of a study to a DICOM file-set on blank CD-R media (FSC); 

• import/reading of a study recorded on CD or CD-R media which contains a 
DICOM file-set (FSR); 

The Application model is shown in the picture below. 
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3.2 Functional Definition of AE 
The Archium® UPR AE supports the Basic Cardiac X-Ray Angiographic (STD-XABC-CD) 
application profile as defined in PS3.11 of the DICOM standard. 

In compliance with the STD-XABC-CD application profile, the UPR AE supports the ability to: 

• import and export studies on 120 mm CD-R media with ISO/IEC 9660 media 
format, as defined in PS3.12 of the DICOM standard; 

• read/create the DICOMDIR file, a Basic Directory information object, as 
defined in Supplement 1 and PS3.10 of the DICOM standard; 

• read/write composite image files based on the X-Ray Angiographic 
information object, as defined in Supplement 1, Supplement 4 and PS3.3 of 
the DICOM standard. 

4. Application Entity (AE) Specification 

The UPR provides standard conformance to the DICOM Interchange Option of the Media 
Storage Service Class (SC). The application profiles and roles are listed in the table below. 

Supported 
Application Profile 

Real-World Activity Roles SC Option 

STD-XABC-CD Import Study to Archium® FSR Interchange with directory 
information 

 Export Study from Archium® FSC Interchange with directory 
information 

 

4.1 Real-World Activity: Import CD 
The UPR application displays a “tree view” of the entire DICOMDIR file residing in the root 
directory of the DICOM CD. Any study which contains image SOP instances supported by the 
STD-XABC-CD application profile may be imported from the DICOM CD. 

The UPR performs the following actions when CD media is placed in the CD Reader drive: 

• displays one line on the study list screen for each supported study if a valid 
DICOMDIR file is found in the root directory; 

• displays a warning message if an invalid DICOMDIR file is found in the root 
directory; 

• no action is performed if a DICOMDIR file is not detected in the root 
directory. 

Beyond the data element values specified by the STD-XABC-CD application profile, the 
following additional data element values are inspected upon importing a CD: 
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Tag Name Notes 

(0028,0034) pixel aspect ratio A warning message is issued if the row and 
column values are not both “1” in any 
supported image SOP instance. 

(0028,1040) pixel intensity 
relationship 

A warning message is issued if a value of 
“LOG” is found in any supported image SOP 
instance. A modality LUT is not supported. 

(0004,1500) referenced file ID A warning message is issued to the user if the 
data element is detected at the Patient or Study 
level within the DICOMDIR file. The optional 
Detached Patient Management SOP class of 
the STD-XABC-CD (basic cardiac profile) is 
not supported. 

 

4.2 Real-World Activity: Export CD 
An XA study may be exported to CD-R media. There are no extensions or specializations 
supported.  

4.2.1 DICOM File Meta Information 
This section describes attributes of special interest at the DICOM file service level. Please refer 
to DICOM PS3.10 for a complete description. 

The following meta information attributes are of special interest: 

Tag Name Notes 

(0002,0013) implementation version 
name 

The software version of the UPR is uniquely 
identified in this data element. 
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4.2.2 Basic Directory Information Object Definition 
This section describes optional and special interest attributes of the DICOMDIR file in relation 
to the UPR. Please refer to DICOM Supplement 1 Part 3 Addendum for a complete description 
of the Basic Directory Information Object. 

The following file-set identification module attributes are of special interest: 

Tag Name Notes 

(0004,1130) file set ID The UPR allows the user to fill in the value of 
this data element. The “file set ID” label is 
analogous to a cine film can label. 

 

4.2.2.1 Patient Keys 
In addition to the required type 1 and type 2 keys, the following standard type 3 keys are 
supported at the patient level if the key has a data value: 

Tag Name 

(0010,0030) birth date 

(0010,0040) sex 

 

4.2.2.2 Study Keys 
In addition to the required type 1,  type 1C and type 2 keys, the following standard type 3 keys 
are supported at the study level if the key has a data value: 

 

Tag Name 

(0008,0090) referring physician 

(0010,1020) patient’s height 

(0010,1030) patient’s weight 
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4.2.2.3 Series Keys 
In addition to the required type 1,  type 1C and type 2 keys, the following standard type 3 keys 
are supported at the series level if the key has a data value: 

 

Tag Name Notes 

(0008,0070) manufacturer  

(0008,0080) institution name configurable on the UPR 

(0008,0081) institution address configurable on the UPR 

(0008,1050) performing physician’s name  

 

4.2.2.4 Image Keys 
In addition to the required type 1,  type 1C and type 2 keys, the following standard type 3 keys 
are supported at the image level if the key has a data value: 

 

Tag Name Notes 

(0008,0008) image type  

(0008,0023) image date  

(0008,0033) image time  

(0008,1140) referenced image sequence if image type specifies BIPLANE A or 
BIPLANE B image 

(0020,0012) acquisition number indicates creation sequence 

(0028,0008) number of frames  

(0028,0034) pixel aspect ratio  

(0028,1040) pixel intensity relationship  

(0028,6010) representative frame number  

 

4.2.3 XA Angiographic Image Information Object 
The section below describes optional data elements (i.e. type 3) supported in the XA Image 
IOD. 
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4.2.3.1 Patient Module Attributes 
In addition to the required type 1,  type 1C and type 2 attributes, the following standard type 3 
attributes are supported from the Patient Module if the attribute has a data value: 

 

Tag Name 

(0010,1000) other patient IDs 

(0010,4000) patient comments 

 

4.2.3.2 Patient Study Module Attributes 
In addition to the required type 1,  type 1C and type 2 attributes, the following standard type 3 
attributes are supported from the Patient Study Module if the attribute has a data value: 

 

Tag Name 

(0010,1020) patient’s size 

(0010,1030) patient’s weight 

 

4.2.3.3 General Image Module Attributes 
In addition to the required type 1,  type 1C and type 2 attributes, the following standard type 3 
attributes are supported from the General Image Module if the attribute has a data value: 

 

Tag Name 

(0008,0023) image date 

(0008,0033) image time 

(0020,4000) image comments 
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4.2.3.4 Cine Module Attributes 
In addition to the required type 1,  type 1C and type 2 attributes, the following standard type 3 
attributes are supported from the Cine Module: 

 

Tag Name Notes 

(0018,1063) frame time a value of “0” indicates the image 
contains a single frame 

 

4.2.3.5 Frame Pointers Module Attributes 
In addition to the required type 1,  type 1C and type 2 attributes, the following standard type 3 
attributes are supported from the Frame Pointers Module: 

 

Tag Name Notes 

(0028,6010) representative frame number contains the frame number used to 
generate the icon image contained in the 
Basic Directory IOD 

 

5. Communication Profiles 

Not applicable. 

6. Extensions/Specializations/Privatizations 

No Extensions, Specializations, or Privatizations are supported. 

7. Configuration 

The following DICOM related data elements are configurable on the UPR and recorded on any 
CD-R media exported: 

Tag Name 

(0002,0016) Source Application Entity Title 

(0008,0080) Institution Name 

(0008,0081) Institution Address 
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8. Support of Extended Character Sets 

The ISO_IR 100 Latin alphabet No. 1 character is supported. However, character symbols for 
ISO_IR 100 character values greater than 0x127 are not supported. 

 

 

 

 

 

 

 

 


