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ABSTRACT 

Despite the proliferation of mature multimedia software 
technologies, radiology reports continue to lack image content 
and structure that would improve the ability of referring 
clinicians to fully interpret and analyze radiological findings.  
This paper introduces an intuitive and interactive radiology 
report authoring system that provides enhanced visual 
multimedia capabilities, structured content, and reduced report 
production time, using a well-known PDF program, Adobe 
Acrobat.  The system, which we call the Multimedia Radiology 
Report System, or MaRRS, allows radiologists to quickly and 
simply create and deliver effective interactive multimedia 
medical reports. This paper will introduce MaRRS, outline 
some related radiology report systems, and describe the unique 
structure and functionality of MaRRS in order to demonstrate 
its advantages for both radiologists and referring clinicians. 
 
Keywords: multimedia, interaction, collaboration, medical 
imaging, radiology report. 

1. INTRODUCTION 

The radiology report is essentially the sole measure by which 
referring clinicians judge a radiologist’s diagnostic ability. Yet 
despite this importance, most reports still primarily consist of a 
large amount of unstructured text and lack clear, concise, 
consistent, content-rich information [5][12][15]. This outmoded 
format makes it difficult for clinicians to interpret and analyze 
medical documents [6]. Furthermore, with the development of 
new, existing, and hybrid imaging modalities, new approaches 
to processing and reporting are needed that convey visual 
information. Radiologists must be able to quickly and simply 
generate a secure, shareable, standardized report [2][12].  
Furthermore, radiologists should be able to directly embed two-
dimensional (2D) and three-dimensional (3D) images, volume 
renderings, 3D data representations, and web hypertext links to 
address the problems of report timeliness, lack of content, and 
lack of structure [14].   
 
Fortunately, the advent of new multimedia authoring programs 
and web-based technologies has created the potential to 
radically transform radiology reporting and meet these 
requirements.  Mature, inexpensive software technologies now 
exist that provide the ability to generate a consistently 
structured, content-rich multimedia report that can be 
electronically signed and securely emailed to referring 
clinicians.  Furthermore, these technologies also allow for real-
time discussions and synchronized viewing of the report over 

the internet, as well as for interfacing to popular speech 
recognition software.     
 
In this paper, we present a software prototype called the 
Multimedia Radiology Report System (MaRRS). MaRRS was 
created to allow radiologists to simply and intuitively generate a 
content-rich report of a patient’s medical results using the 
standard Adobe Systems Portable Document Format (PDF).  
MaRRS is designed as an integrated system, connecting any 
image visualization package1 to the well-known PDF-authoring 
program Adobe Acrobat.  This allows radiologists to retain the 
use of their preferred visualization software and generate a 
report in a standard, well-accepted document format. MaRRS 
allows for the creation of standardized, well structured, visually 
enhanced reports that can include both 2D and 3D images, 
video, audio, and even 3D geometrical models of anatomical 
structures.  Such multimedia content can be immediately 
transferred with the click of a button from any visualization 
package to a PDF document and automatically displayed in an 
adjacent window on the computer screen. Furthermore, the PDF 
report can be viewed and interacted with using the standard, 
freely available Adobe Reader program.  
 
MaRRS provides a software ‘bridge’ to Adobe Acrobat. In turn, 
Acrobat offers functionality for creating, viewing, and 
managing PDF files. More recent versions of Acrobat also 
provide extensive functionality for forms, multimedia content, 
hypertext links, password protection, permission settings, and 
real-time collaboration of PDFs with synchronized document 
views.  While the idea of a multimedia report is not new, the 
mature and practical Acrobat technology provides the capability 
to create reports that are securely and reliably accessible by 
both radiologists and clinicians. By identifying and then quickly 
and easily embedding relevant images from large datasets into 
the report document, and performing annotations using the 
Acrobat toolset, the radiologist can provide the clinician with 
the necessary quantitative measures along with helpful visual 
aids to assist in decision-making. 
 

2. RELATED WORK 

For many years radiology reports have essentially consisted of 
typed or handwritten text [2][3]. With text only reports, accurate 
patient diagnosis was not always achieved.  As time progressed, 

                                                            
1 A small amount of custom software must be added to the 
visualization package in order to use MaRRS. 
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4. FUTURE WORK 

Today many new web-based computer supported cooperative 
work systems are available that enable real-time synchronized 
viewing and discussion of documents. Adobe Acrobat includes 
this ability, allowing radiologists and referring physicians to 
discuss and markup the report over the internet. Hence, we plan 
to explore this feature in a radiological report context. More 
specifically, our goal is to create an integrated multimedia and 
collaborative based system that can accommodate a variety of 
image visualization packages. We are also currently exploring 
the use of speech recognition software with Adobe Acrobat. 
 

5. CONCLUSION 

MaRRS presents an integrated system designed to connect 
existing image visualization packages to Acrobat, for the 
generation of PDF-based radiology reports. This environment 
provides cross-platform support for radiologists with the ability 
to quickly and simply generate multimedia reports while 
minimizing production time and improving report structure. In 
fact, radiologists may instantly transfer various multimedia 
components to the report during the examination process.  
Furthermore, radiologists may markup or annotate the 
document prior to sending the report to referring clinicians.  
Radiologists also have the ability to review, markup, and 
interact with the report with referring clinicians simultaneously 
through live meetings offered by the Acrobat Connect feature. 
As a result, accurate patient diagnosis and treatment plans may 
be attained more quickly and efficiently. 
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