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Development of Patient Dose Management System FINO.XManage
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Abstract

Due to the record-keeping and management of medical
exposure dose becoming mandatory in April 2020, exposure
dose management systems are increasingly demanded. We
have leveraged our strengths as a manufacturer of imaging
diagnostic-related equipment, such as PACS (Picture
Archiving and Communication System) and computed radi-
ography, and have developed the patient dose management
system FINO.XManage, which can manage medical exposure
dose, control exposure dose, and improve efficiency of expo-
sure dose management work by linking exposure dose with
radiographic images.

Due to labor shortage in the medical site and need for cost
reduction, radiation facilities face the need for further
improvement in efficiency of their work. In order to carry out
exposure dose management appropriately without chang-
ing the current work procedure, we have improved conve-
nience in operation in facilities by covering differentimaging
devices made by different manufactures and by managing a
wide range of examination from CT to nuclear medicine tests
in an integrated manner. Also, we have mounted some func-
tions strongly considering exposure dose reduction without
image quality loss so as to contribute to quality improve-
ment of medical service.

When making product specifications, we have repeatedly
performed a cycle of prototype/hearing/feedback with many
specialists (doctors and radiological technologists) from the
design stage.

The following technologies will be also described here.

1. Technology for the automatic calculation function of
SSDE (Size-Specific Doe Estimates)

2. Function for linking with our image quality assurance
system I-PACS QA
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Open Appropriate
Compatibility Image Quality

Labor saving
and Efficiency

Fig. 1 Product Concepts of FINO.XManage.

The technologies are established to achieve the following three

production concepts.

1. Openness of the system such that the system can be proposed
for small to large facilities.

2. Achievement of both exposure dose reduction and no image
quality loss.

3. Improvement in efficiency of work by automatic determination
processing.
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DICOM Radiation Dose SR Dose Data
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‘ Dose Data Integration and Format Conversion ‘
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DICOM
Communications

Dose repository

IIS Server Displaying
graphs,
FINO.XManage ‘ reports via
web browser

« I-PACS QA (QA Station)
« I-PACS CS (Matrix Viewer)

Fig. 2 Configuration diagram of FINO.XManage System
The basic configuration includes a DICOM communication section,
a database, and a web server.
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Table 1 Integrated processing of exposure dose data.
In medical sites, there are many conventional medical devices
which RDSR is not available or incomplete. The FINO.XManag is
equipped with a process to integrate RDSR data so that all types
of exposure dose data can be managed in an integral manner.

Case Example functions of

classification =~ FINO.XManage

RDSR Exposure dose data is automatically generated
not available by performing OCR of a dose summary image

(e.g. a captured image of a monitor display) of CT.

RDSR is automatically generated from DICOM
header information of a mammography image.

Nuclear medicine dose information is acquired
in CSV format from RIS.

Exposure dose data of an angiography (XA)
is generated with user’s manual input.

RDSR Height and bodyweight information is automatically
information acquired, for supplement, from a DICOM image or
incomplete an information system.

Protocol data is obtained by
automatically analyzing information
in a DICOM header and is set to RDSR.
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Fig. 3 Scatter plot (CTDIvol-bodyweight).
Horizontal axis: weight
Vertical axis: CTDIvol
High operability is achieved such that a high-quality graph can be
generated by one click.
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Sampling radiation
events graphically
(Scatter plots, Box-Whisker plots)

Jump to list of
all related examinations
with higher dose
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with
images and orders

Fig. 4 Flowchart of examination with high exposure.
A technique for analyzing exposure dose for each imaging proto-
col, based on patient attributes such as age and bodyweight, and
it is made easy to switch from a scatter plot of exposure dose or
the like to exposure dose information for the examination,
thereby improving convenience in an analysis work of an exami-
nation with high exposure.
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Table 2 Image retention period depending on purpose.
To reduce running cost, on the side of facilities, for storing medi-
cal images, images are compressed or thinned depending on the
purpose of use, and the retention period can be individually set.

Purpose Retention Period

JPEG files for Viewer as far as possible

DICOM files for SSDE, etc. 2 weeks

DICOM files for SD value 6 months
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I-PACS QA

Display Images, and

warning mark if any Manage warning status

Dose information
Management

Manage all comments

Fig. 5 Operations in cooperation with I-PACS QA.

Display dose information

Input comment for current
study when necessary

Konica Minolta image quality assurance system I-PACS QA can
display, on the display screen of an examination image, exposure

dose information and an alert in case of overexposure.
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Fig. 6 Alert marks in a CT examination in [-PACS QA.
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Fig. 7 Calculation of SSDE (According to AAPM Report No. 204).
In CT examinations, there is used SSDE (Size-Specific Dose
Estimates) that takes into consideration the difference in phy-
sique between patients. For FINO.XManage, there has been
developed a function for calculating SSDE by calculating the

Lateral (LAT) dimension and the AP dimension of an abdominal
region from an Axial image of a CT examination.
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1) AAPM Report No.204 (2011) : Size-Specific Dose Estimates
(SSDE) in Pediatric and Adult body CT Examinations
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