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Hospital School of Medicine

Concepts of Gifu University HospitalConcepts of Gifu University Hospital
Total Intelligent Hospital since 2004 :Total Intelligent Hospital since 2004 :

Completely Computerized HospitalCompletely Computerized Hospital
NoNo--paper, Nopaper, No--Films in Clinical RoutinesFilms in Clinical Routines

↑↑
FiberFiber--Optic based High Speed Network SystemOptic based High Speed Network System

•• Network Topology = StarNetwork Topology = Star--TypeType
•• Speed at EMR terminal = 1 GbpsSpeed at EMR terminal = 1 Gbps

(High Performance Fast Network System)(High Performance Fast Network System)
•• Clinical Data Sharing in Real TimeClinical Data Sharing in Real Time

(Across Clinical Departments) (Across Clinical Departments) 
•• Other Advantages Other Advantages (Clinical/Administrative)(Clinical/Administrative)



Several Steps for computerization of the hospitalSeveral Steps for computerization of the hospital

1. Claim (billing) system

2. Order entry system

3. RIS / PACS, other departmental systems 

4. Filmless

5. EMR (electronic medical records) system

6. Paperless, Intelligent Hospital

7. Smarter Hospital

such as pharmaceutical, test departments



Several Steps for the smarter hospitalSeveral Steps for the smarter hospital

Under the condition of a computerized hospital 
with massive data stored in digital format

1. Gather the data

2. Analyze the data 

3. Optimize the data

4. Optimal Control to the system / Clinical Procedures

5. PDCA cycle to realize / maintain the Smarter Hospital

To achieve the better / best practice



Root Finder for MRIRoot Finder for MRI
Small application as the first step to make the hospital smarter

Current Situation for MR Imaging

1.Difficulty in MR Technologies
2.Complexity in Pulse Sequences
3.Variety in combination of 

Pulse Sequences
and Parameters
for Clinical Imaging

Stress to less experienced
radiological technicians

Case Based Inference / Recommendation  
System for Appropriate Imaging Parameters 

RIS Data Base
Large Data Sets of 

conducted 
examinations and 

imaging parameters

Our Solution is :
Computer  Assisted Selection of Imaging Sequences

To get better image, 
To conduct the examination efficiently 
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RISHIS Client-Terminal
(Root Finder For MRI)

PACS

Conducted
Examination

Data Sets
Root Finder for MRIRoot Finder for MRI

Data Gathering,
Analyzing and
Optimization

Order Data Sets

DICOM

To get 
Study-Description

MRI

MRI

System ConfigurationSystem Configuration

Optimal Control
(Recommended Pulse Sequence 

and Parameters)

【Index】
1. Examination Base Data

MRI unit #, Radiographer name, Radiologist name
2. Examination Information

Patient ID, Patient name, Age, Order (Department, 
Physician)
3. Clinical Information

area to be examined, Disease name, reminder
4. Some Comments
5. Pulse Sequences and Imaging Parameters



【Index】
1. Examination Base Data

MRI unit #, Radiographer name, Radiologist name
2. Examination Information

Patient ID, Patient name, Age, Order (Department, Physician)
3. Clinical Information

Location to be examined, Disease name, Reminder
4. Some Comments
5. Pulse Sequences and Imaging Parameters

1) Plain Sequence Sets
2) Sequence Sets with Contrast Media
3) Settable Sequence sets

①Plain, Enhance
②Ax, Sag, Cor
③T1,T2,T2*,T1(FS),T2(FS),DWI,FLAIR,MRA,T1(VSRAD),MRA,

Orbital Thin Cor:T2(FS), cerebellum Thin Sag:T2

MRI Indexes for LearningMRI Indexes for Learning
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Gifu University HospitalGifu University Hospital
MRI Operational RoomMRI Operational Room

Operational console
For MRIEMREMR

TerminalTerminal
RISRIS

TerminalTerminal

Root FinderRoot Finder
For MRIFor MRI



EMR TerminalEMR TerminalRIS TerminalRIS Terminal

Root Finder For MRIRoot Finder For MRI



ID Patient
Name

Age

G
ender

Tim
e

Type of examination

C
ontrast

No past examination

History of examinationsType of examination

pelvic plain examination
【clinical diagnosis】

Suspected uterine body cancer

To retrieve sequenceskeywords
uterine body cancer

location Disease name

plain enhancement



Location Disease Sequence (Plain) Sequence (Enhance)

Brain

Brain

Brain

Brain

Brain

Brain

Lumbosacral spine

Thoracic vertebra

Cervical spine

Breast

Type Ⅱdiabetes



ID Patient
Name

Age

G
ender

Tim
e

Type of examination

C
ontrast

past examination
History of examinationsType of examination

Brain plain examination
【clinical diagnosis】

moyamoya disease

To retrieve sequenceskeywords
uterine body cancer

location Disease name

plain enhancement

Brain plain examination

moyamoya disease

【Indication】MRA 【Indication】MRA

Conducted set of sequences

Set the same sequencesSet the same sequences



Patient Name

Radiographer

Ordere
d

By

Finishe
d

Prostate plain examination
Suspected prostate cancer

Conducted Sequences
Captured Screen image of the RIS TerminalCaptured Screen image of the RIS Terminal



Convergence of the number of pulse sequencesConvergence of the number of pulse sequences
regarding MRI examinationregarding MRI examination

Introduction of Introduction of ““Root Finder for MRIRoot Finder for MRI””



ConclusionConclusion

Past
Lots of valuable information are sleeping in the RIS.

Now
Lots of a combination of pulse sequences regarding the conducted
examinations are valuable information to make the hospital smarter. 

Future
It is possible to make the hospital smarter by using

massive data stored in HIS/RIS/PACS,
data mining technologies,
and high performance computers.


