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A New Ficture Hanging Protocol in Image Viewing of PACS

Masato Mori
Abstract

Recently, the Ministry of Health, Labour and Welfare officially announced that the electronic patient
record system should be set up in the 60 percent of the hospital of over 400 beds by the fiscal year of
2006. This is a middle-range objective for the healthcare field in the “e-Japan initiative”. In order to
realize the wide-area electric patient record system, inter-hospital exchange and sharing of medical
information is a necessary component. If the security of even one of these connected hospitals is not

enough, it might become a serious security hole and decrease the system-wide reliability.

The Picture Archiving and Communication System (PACS), which realizes so called film-less
hospital, is an essential element of the electric patient record system. In the present, there are few
practical PAC Systems with secure communication. In order to become these secured systems into
wide use, the reasonable cost-benefit of security in the system architecture and the sophisticated

human interface for decreasing discontent of clinical staff are the two major important factors.

In this thesis, the all-digital PAC System using secure communication was designed and
implemented in an actual healthcare examination center based on the guideline of MEDIS-DC (The
Medical Information System Development Center). The system was evaluated from the points of
processing speed and user friendliness. The system can totally manage all over the medical image
examination process from the image acquisition and diagnosis to the transmission and archiving.
This system has also the tele-radiology function for diagnostic consultation by transferring the

images to the other hospital.

In the paper, the specification and architecture of the PAC System with secure communication was
described first and the assessment of productivity improvements in the healthcare examination center
was done using the flow analysis, the measurement of running time, and the questionnaire survey to

the user. These results showed sufficient shortening working-hours of medical staff comparing with

Y Doctor's Thesis, Department of Information Systems, Graduate School of
Information Science, Nara Institute of Science and Technology, NAIST-1S=DT9961206,
January 29, 2003.



the conventional film based system. The IC smart card was used as a private key of user
identification and the multi-task parallel processing was introduced for speed up the secure
communication. The adaptive selection of key and mouse was adopted in the interface of diagnostic

display station.

Then, the optimizing picture hanging protocol was proposed in order to accelerate diagnosis on the
digital DR imaging. The “hanging” means hooking films on the view-box in proper order for the
diagnosis. This order changes widely depend on the individual set of pictures. The proposed hanging
protocol could automatically generate a quasi-optimal order of picture display on the CRT screens.
Using the hanging protocol, the radiologists can obtain an efficient view of screen and decreasing
mouse-operation. The hanging protocol can shorten the reading time with no quality influence

comparing to a conventional method in an actual situation of radiological examination.

This all-digital picture archiving system with secure communication is a pioneering system and
running in the healthcare examination center now. The system could contribute to the realization of

the middle-range objective of “e-Japan initiative” for the healthcare field.

Keywords
Picture Archiving and Communication System (PACS), Electronic Patient Record System, User

Interface, Hanging Protocol, Secure Communication
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