1.

V. BE LAERBEORE

FT PR T o REELKR

Dr. Cipto Mangunkusumo Hospital J1, Diponegore Ne.71 Jakarta Pusat 10002 Indonesia
1-1 ¥FE-BE

AL 1910 AT SR A ¥ FA Y7 TROEDERE bORETH 5, U HVLD
MBI B . 120,000m2 DIk IS IFH 1,400 25 L. 1 B 3,000% OALAEIN.
5000 % OMABENTLN S,

ERBEHA Y FA v TOR1BERE (A7 72) & LTNESHOhAE LRI, 41V Fa ¥
TAFRERORBERR E LTHRELTLS,
1-2 Hakvra—

AP The Accident and Emergency Department (3. B AR ORERE BT LD 1985482
ALv 198644 JiThiy TdEah, 19884 4 11 RICIERBAKE L1,
1—2—1 @ s R CT. REEDORIMICAE LU, '

LBE S AE, R, BHEE. A, WEHRB., S%X

2 TCU. AR

3P . BLRE, NICU, MRS

RS T

sbE I EBS. ER
1-2-2 FREKOBEEY L5,

BERE 31, B#EM 151, BEER 31, BHE 39, TEHTF 59, tOBOME 82
1-2-3 ~» bEu3 32, ICUIR 12 ( 4 IRICHRENER )

DR 24 RIS, kAL, B0 175 4K, FONTFHiH 124, ABR35EZTLL
1987 OB LR 1 ~ 5 1R T,

EHEt & O, BEABEENB NI ET, 19874F 1,2124 (33%) BEEL T L
B, 4V FxvTTRER - HEOBBAELEATHCHAT L2BHT 5,
1-2—4 Bl B Ok

Hi2: L /- Dr. Hermansyur Kartowisastro [iAABHE T, C OBy 2 0AREMOEL LT
Wh, 10 FREDEC ST LIEIN CHOEE L,

SEORERPRICKENHD, FEFECHLIVERUTIRVB L. iBETHET 2, 3
B EERARHRIY, HERO ICUS S50, BROHKE €Y 4~ L RILE, 2T ICUN
Hotiht 12Xy FPOW, 4~y PLOBVRAEL 455D, D~y MIEOTO,

— <y IS0, BBIF—IE B RDEER IS DORBMEMBIN T, < FEAKE



COEIEFICEC 4 Y FA Y TROEEOERNT OV, RESUT, WEORRSNE - REO

REZTOIORIJREZ T, BRAOHHKERL A OBRBENSH LN 5,
MFRAIMBRE DU SWA EBE N, AEIBDIT O, FHEOBEEAA-TL O

T DAL TS, L Ly FEEL QB AT,
EHEEEF—E,. TEEE® Y2 - Rs0RENBIN T, HAFRBE~E2Y 200 118%T

HEHARR (I rhNnZI2082), 27 —-TLAABEL,

1-2-5 JEsias

B REEEHE LB HD. U, AERCECEELTOS, CTE, ~BREE, MR
(B ), HTWNE, BIHNHO., RHBREK 14, REBEM 2 2088B L T 5, WK
R -2 T EEBEE SN TN,

b) XiBHEE % (19864F 4 JICFE

HERBERXB AV ERB (7 » 2 —4) 1 &
MEMNXBERSBREEL T »F—T T 1A
B XA C T 15
BENDIEE 14
MZHa»7 v %iE 18
SR X8 TV 318 14
EEE&%E(&mmzwm 14
REEEXFEEL. XBBHHE(Foy5 72 -%250) dTEMWIL TS,

c) X OBR

B+t o b OKAMOTO OBEFOLOTHEMN, REFEOHDT, 7 FdYx—F ¥
Fr{Azxz—-F U rE)THah,

74 wald7 URX. T2 7 7. BEHEMS, REBES0KY C6LOREOLITH S,
¥ RALiHEDOEEBAVHAYE (, BEROBREBEDNE, 7 ) » FHOH L b
MELNOS S LN, BREZOEOIP NG, WHTE 7 « v 20EpNTEDP
RTNT, FoMToATOSORBIETH S, BRBEBEEIS - TRBMET7 1 v L HRE
i i o8

Heed m ot 45 #F. M B4t 6 HFoRENSD. BECILLL,
d) BENRE

B R R X C T 20 &, MALSE. HERCES L TR ORMELDL » 1

FITCTd. BATALBRLLENET, 28FICEEIhICERBELONEL, X+ v~
24 LHEV(60F) O&BEENE OONEBICIE > T 5,

CTHRBICHNTORRNOEHARE. B3y BEE. 3~67 OB CEENE



L, BEHEETAMENES, A 7HRBT3EELH B, A - - ITTHEL LR HBY
U ORI I B3 B AR S hC e ( BEEE) . B, BRRBICYRISCRE
T34 Z0ED, avVEa—2BHEEHVMAT 5,

e) {RSFHRH

CTAE%. MEHM 2 S PRTEBLRHLTED. —&Y — U2 (HE) L. %
OAHAETE, A —H— O — EX° VIERAKEL TS, BICRFRITENLRETE 5
AL TIALEN,

) o K&

RE®., BEZCHOCECA, AANSLECTHAZ R HHLOK MO T, 4 ¥ F
FYTHATEIBCT CLVEDT &, MENKECTOBENA b0 Bbhb, B
SHBRBRLEOEDMALEN, CTHEAEYZ L TARARGAEB R, REK4LHCT
I 2, FoMCBREEY ~ & TH B,

B/1E EBRBEH EMC 1987

MONTH [ ADMISSION SURGICAL [INON SURGICAL
JANUARY 5253 2,150 3,103
FEBRUARY 5241 2,033 3,208
MARCH 5810 2,209 3,601
APRIL 55009 2,286 3,223
MAY 5591 2,411 3,180
JUNE 4,997 2,098 ' 2,899
JULY 5251 2,249 3,002
AUGUST 5401 2181 3,220
SEPTEMBER 5174 %021 3,153
OCTOBER 5,242 %036 3,206
NOVEMBER 4,826 1,886 2,940
DECEMBER 504 2 2,0 30 3,012
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M2k APBEONE EMC 1987

MONTH ADMISSION SURGICAL
S TRAFFIC. ACC | NON. TRAFFIC.ACC
JANUARY 5,25 3 469 1,681
FEBRUARY 5241 151 1,582
MARCH 5,810 511 1,698
APRIL 55009 567 1,719
MAY 5,591 507 1,901
JUNE 4,997 377 1,721
JULY 5251 438 1,811
AUGUST 5401 415 1,736
SEPTEMBER 5,174 425 1,596
OCTOBER 5242 499 1,537
NOVEMBER 4,826 372 1,514
DECEMBER 5,042 379 1,651
63,337 5,410 20,147
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MONTH ADMISSION | INPATIENT |MORTALITY | REFERRAL
JANUARY 5253 539 46 533
FEBRUARY 5241 576 54 5041
MARCH 5810 595 40 581
APRIL 55009 618 41 603
MAY 5591 596 50 505
JUNE 4,997 565 58 439
JULY 2,251 563 53 582
AUGUST 5401 568 48 467
SEPTEMBER 5174 619 68 560
OCTOBER 5242 593 64 165
NOVEMBER 4826 555 51 592
DECEMBER 5,042 637 52 473
63337 7,024 625 6,231
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HFak FWE E.MC 1987
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MONTH MAYOR MEDIUM MINOR
- JANUARY 115 161 17
FEBRUARY 99 198 19
MARCH 101 189 25
© APRIL 113 152 19
MAY 124 174 32
JUNE 112 152 19
JULY 102 160 10
AUGUST 59 231 23
SEPTEMBER 72 221 22
OCTOBER 60 247 17
NOVEMBER 59 225 5
DECEMBER 73 228 3
‘ _ 1,088 2,338 R 211“
Bk KkEEAFOBLRNME EMC 1987
[ MONTH  |GENSURGINEUROSURG|[ORTHO| PEDIATRIC [UROLOGY [OBGY|OPHTHAL|E. N.T
JANUARY 101 9 51 10 4 94 20 4
FEBRUARY 113 10 37 11 18 89 8 10
MARCH 116 9 42 28 2 |104 9 5
APRIL 105 10 41 9 3 104 10 2
MAY 94 12 48 22 4 127 14 9
JUNE 111 15 23 14 2 100 11 i
JULY 96 9 34 28 3 83| 17 2
AUGUST 79 14 43 43 6 99 | 19 10
SEPTEMBER| 98 11 33 29 1 liz21] 1s 10
OCTOBER 112 13 48 31 6 110 9 5
NOVEMBER 98 16 43 29 6 86| 13 12
DECEMBER | 107 13 39 37 5 o5 | 14 6
1,230 141 | 482 291 60 |1212] 159 | 82|
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1973— | 1978~ ]1983—
1977 1982 1987 Total | mean/year
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& B & K 1,134
R S 4 73.3 %
(2) MK SFEMOL EHKE
1984 4 75.5 %
1985 4F 68.4
1986 4 69.1
19874 61.0
19884 73.3

3) %

(1) DEFEF (19854 5
T ISR T i 17,726 3,788 21,514
PRXBERM 2,236 1,992 4,228

&t 19,962 5 780 25742
(775%) (22.5%)

(9} AESSHELE ( 1986 4 JART 28 9,643 ZOWE )

CER < I < -
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30 ~ 34 17.0
35 ~ 39, 19.7 BELHENBIE35~39FTh5B,
40 ~ 44 9.8 . . e
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50 ~ 54 8.8 # Japan Association of Radiologic Technologists
55 ~ 59 7.8
ot | oss AT 5 5
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£ O i A<
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1. QUTLINE OF COURSE HISTORY

1973 - Introduction of the course
1980 Follow-up guidance for home-returned trainees in Burma

and Sri Lanka

1987 15th year of the course
2. AIMS
1) The principal objective'of this Course is that Japan,

through the training in her organization, makes contri
~butions to the improvement of radiation technique at

the medical field in participating countries.

2} In order to achieve the objective, following subjects

are covered in the couxrse ;

‘a) Japanese language education
b) Radiological technology
(fundamental knowledge and application)
<) Radiation'manageﬁent;
{fundamental knowledge and technique)
d) (linical radiological technology
(clinical practice)
e) Others
{study trips, participation in an academic

meeting and factory observations)

3. GOAL OF ACHIEVEMENT

By the end of the training period, the participants are expected

to be able to ;

a) understand Japanese medical system and the role of
radiology in the medical fields,

b} upgrade techniques by studing the extent and deepness
of Japanese radiation technique. )

c) exchanging information with other participants and con
-sidering the present distribution of idisease: in various
countries, acquire techniques for the improvement use

-ful to their respective countries.
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d) understand the present technical level of Japanese radiation
equipments. _

e} know . the level of Imﬂicalxmdidkgiuﬂ.teduxﬂoqy} ~ procure
-ment and maintenance and repair in respectiﬁe countries
and to investigate the way to improve them for international
medical cooperation. '

£) make better appreciation of radiation management, especially

of the protection against the occupational radiation exposure.

4. CURRICULUM

1)

2)

3)

Osaka international Eraining center (hereinafter refered
as QITC.)

Japanese language, culture and social conditions
College of Bio-Medical Technology, Osaka University (" as CBT )

a) Study Japanese medical systems and the distribution of
desease '

b) After graduation training on fundamentals for medical

radiological techniques ;
Physics, Engineering, Information science, Image
science, radiographic technology, Radiotherapy tech
-nology, Nuclear medicine technology, Photochemi
-stry
¢} After graduation training on fundamentals for radiation
management ;
Radiation dosimetry, Radiochemistry, Radiation
management, Radiobiology, etc.,
d) Promote friendship exchange with students of Dept. of
radiological technology

Osaka University Hospital ( " as OUH.)

a) Clinical practice on radiation technology related to
image diagnosis, radiotheraphy and nuclear medlcine

b) Lecture on the latest radioclogical technology
c) Promote friendship exchange with- radiological technologists



4) Training by the manufacturers of radiation equipments

The lecture is conducted by the experts of leading manu
~-facturers on the theory of the latest equipments and the
introduction of products at CBT. or OUH, or other organ

~-izations.

5) Training by the visiting specialists sent from Japanese

representative organizations
6) Shimazu manufacturing Co., Ltd., Sanjyo factory ( " as SHIMAZU)

a) Study the history of the development of Japanese radiation
equipments . A

b} Observe the manufacturing process of radiation equipments

c] Study the structure of radiation equipments and measures
for impediments

d) Acquire the latest information about radiation equipments

7} Study trip to Chugoku and Shikoku districts

a) Visit Hiroshima city and study the current situation of
the victims by £he atomic bomb

b) Vvisit a local medical college and regional medical center
to study the circumstances of Japanese medicine and
radiological technology

¢) Study the life style in Japanese rural area
8) Participation to the academic meeting on -radioclogical technology

a) Study outcomes of the latest research on radiography

b} See exhibited equipments and acquire the latest infor
-mation about the development of radiation equipments'
in advanced countries. (not only Japanese}

c) Promote friendship'with academy members and foreign par

~ticipators
9) Study trip to Kanto district

aj) Pay a visit of courtesy to JART head office
b) Pay a visit to radiation equipment manufacturers in order
to observe their factories and to be introduced of their

products and also to promote friendship with their
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personnel

¢) Deepen the knowledge about Tokyo, Japanese capital city
10) Observation of medical institutions

Study the present situwation oi Japanese medicine through

observing clinies, general hospitals, critical emergency

centers, etc., in Kansai district

The training .is basically conducted in Japanese and interpreted in

English when necessary. Some trainers lecture in English.

5. TRAINING TERM AND SCHEDULE

1) Texm -: Approximately 7 months (from the winter to the summer)
Jan. to July from 1988
2) Schedule (1987)

Subjéct Training place Period Proposition -
Orientation 1 week 3.3%
Japanese language (intensive) JICA 9 " 30.0
Lecture & fundamental practice CBY 5 " - 16.7
Clinical practice QUH. g 30.0
Study trip{l) Shikoku & 1o 3.3
Participation to the academic %Sﬂﬁgk“ 0.5 " 1.7
Study trip(2) ‘meeting Kanto 1 3.3
Practice at factoxry SHIMAZU 1" 3.3
Evaluation 0.5 " 1.7
Vacation{winter and May holiday) 2 " 6.7
Total 30 weeks

6. QUALIFICATION OF APPLICATION

Applicants should ;

a) be nominated by their gOVefnment in accordance with appointed
procedure.

b) be senior high school graduates or the equivalent.

¢} have experiences of more than two years in radiography
at medical organizations and, in addtion, have fundamental
medical knowledge of physiology and anatomy.

d} be not more than thirty five years of age.
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e) have a sufficient command of spoken and written English.

f) be in good health, both physically and mentally and not
be pregnant. _

g) be radiologic technologist. Medical doctors are not

accaptabie.

7. SCREENING OF APPLICANTS

The screening is executed by judging each provision mentioned in
the designated form {A-3) which is forwarded in accordance with

the formal diplomatic procedures.

8. CONDUCTING SYSTEM OF TRAINING

9.

10.

CBT -,

accepts the trainees from JICA through the Ministry of

Education and execute the training with the cooperation of

OUH,

and other organizations.

MAJOR TRAINING ORGANIZATIONS

1)

2)

3)

4)

5)

cBT

QUH.

SHIMAZU

JICA(CITC)

1-1, Machikaneyama, Toyonaka~shi, Osaka 560

Tel (06) 855-1281

Trainers : 9 from Department of radiological technoloav
and several from other curriculums

1-50-1, Fukushima, PFukushima-ku, Osaka 553

Tel {(06) 451-0051

Trainers : 33 radiologic technologists and several
" doctors from central division of radio

~logy

1, Kuwabara-cho, Nishinokyo, Nakagyo-ku, Kyoto 604

Tel (075) 811-1111

Trainers : division of medical eguipments

5-1-25, Minami Kasugaoka, Ibaragi-shi, Osaka 567

Tel ({0726) 23-0631

Japanese language lessons

buring the training period} 0ITC posts two training co

~-prdinators, who do necessary training arrangement, adjust

-ment and interpretation.

-

TRAINING EXPENSES

The training expenses are provided to BT . training's super
-bisory organization, from JICA through the Ministry of
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Education. The expénses are to be disbursed with the classfi
~cation as ;

Trip expenses for personnel

Honorariums

Trip expenses for trainers

Personal expenses for entrusted research workers

11. ALLOWANCE

The government of Japan provides following allowances in accordance

with JICA rules and regulations.

a) Air ticket fare

b) An allowance of ¥3,900 per day in addition to free
accomodation and breakfast at JICA training center

¢} An allowance cf oubfit(¥40,000), books(¥17,000) and
literature transportation{¥4,000-¥25,000)

d} Medical expenses during the period of the training and
expenses for the study trips and commutation
{during the study trips, an dallowance of ¥6,500 as
accomodation and of ¥4,400 as living expense per

day are provided)

12. ACCOMODATION.
Osaka International Training Center, JICA

5-1-28, Minami Kasugaoka, Ibaragi-shi, Osaka 567
‘Tel (0726) 23~0631
13. CERTIFICATE _
participants who have successfully completed the course will be
awarded a certificate by BT and JICA.
14. NUMBER OF PARTICIPATION

1) Participation to this course has counted 115 trainees from
32 countries in past 15 years(1973-1987) and the details of

the participation is as follow;
ASIA MIDDLE EAST AFRICA MIDDLE & QCEANIA TOTAL
SQUTH AMERICA

Countries 14 3 5 8 2 32
{(43.8%) {9.3%]) (15.6%) (25.0%) {6.3%)

Trainees 78 4 7 24 : 2 115
{67.8%) (3.5%) (6.1%} {20.9%) {(1.7%)
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15.

2) Following countries have dispatched more participants than

other countries so fayr ;

Thailand 14 - Malaysia. 8
Burma 10 | Bolivia 8
Indonesia 9 : Argeﬁtina &
Philippines =~ 9 Nepal 5
Sri Lanka 9 Afghanistan 5

3} Annual quota of participants for this course is regularly 7

but it could be 8 or 92 in some years.
EVALUATION

The evaluation of training result is executed by means of holding
an evaluation meeting after the completion of the course each
year. General estimation of this training substance is relatively
favorable, however nuwmbers of request for various kinds of improve

-ment are proposed from participants every year.
1} Training on basic educational subjects at (BT

They request good text books to be made for better study
and apprehension. Because in this curriculum so many sub
-jects have to be cleared in relatively short period of
time. '
(dounterplan)
The shortage of trainers used to make it difficult to
actualize the publication of such text books. But the
shortage has been already rectified and now aiming at
the introduction of the text books from next year, a

scheme of the publication is being forwarded.
2) pPractice on fundamental subjects at CBT.

Though estimated satisfactory, there are some requests

for better furnishing of experimental equipments.
(counterplan)

Improvement both in quality and quantity is to be stimulated

as a part of the project of (BT's re-location to Suita region.



3) In-Hospital practice at OQUH.
Highly estimated in respects that trainees can -Z#milialized
themselves with the latest radiation technology equipments
and acquire advanced radiation techniques.
But on the other hand, OUH. is fully involved almost always
with its daily routine operations so that some curriculuns
could end up'being mere observations.
What the trainees really wish is that they can do the practice
literally with their own hands and to have good training
leaders who can lessen language barrier.
(counterplan)
Regading the current situation of OoUH., it is not possible
" to furnish such equipments just for this training as requested.
" But certain medns must be investigated to enable the trainees
to do the clinical practice. The means could be, for instance,
like conducting the practice by Phantom or some others without
using actual human body. And the practice should probably be
done after all the daily operation of OUH. is finished.
All aboves, however, should be considered as a part of the

project of 10OUR,s re-location to Suita region.

4) oOne of the most serious problem in clinical practice lies in

" the fact that foreign technologisfs have difficulties in
conducting practical operations due to the licence control
system of'radhﬂoqﬂxﬂtechnologist.
fhis point must be properly recognized by participants them
-selves prior to their actual participation to this course.
At the same time, we will conéider to appeal to Japanese
government to open a way to enable foreign technologists

to execute the practice under their licences.
5) Request for enlongation of training term

7+ is understandable that they wish to study longer in Japan.
However, the enlongation is difficult at this moment, because
of on-going administrative reform policy demanding severe
limitation with regard to the number of the personnel of
Japanese Universities. Therefore, we rather need to do

our endeavours to make most use of the present term of 7

months.
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16,

PROSPECT FOR THE FUTURE

Today, the progress of radiation medicine is :émarkable. Especially
the development of image diagnostic equipments is conspicuous. In
Japaneée hospitals, new equipments have been :apidly induced and

examination methods are upgraded.

In developing countries, numbers of modernistic medical'facilities
have been built and more medical eQuipments are beinyg equipped with

the assistance of Japan's medical Foreign-Aid Prbgram.

In this course, some trainees ask the training oriented to these
latest equipments and technigques and others ask the training
appropriate to the levels of their home countries which are behind

in the progress of medical equipments and technigques.

Along with the progress and specialization, the specialized fields
of radiation technologists are being finely practionated . This
consequently increases the numbers of trainee who prefer to study

more deeply about their respective specialties.

But on the other hand, it is sonetimes provided that some trainees
are apparently in lack of fundamental knowledge, despite that they
appear to master advanced techniques. _

"A trainee insists on the study specifically about the equipment
which his belonging hospital plans to induce."

Such a shortsighted request must be made away. Because this is

a group course.

We believe this course should be executed with an emphasis on

an objective of bringing up leaders inradiological technology who
can sufficiently cope with the radical imﬂénﬁzatﬁrlof medicine
that the developing country is now facing to.

Being based on a fixm philosophy and making the best use of the
result which has been strenuocusly acctmulated in past 15 years,

we will do our best endeavour for further improvement and devel
-opment of this course.

Aand as a matter of course, the outcome from the follow-up guidance

activity for home-returned trainees must be effectively reflected.

(June 22, 1988 by Inamoto)
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1. Radiological technologist
1) History '
1951 Medical-use X-ray technologists' law was instituted
1968 The qualification of radiological technologists was
_ newly established ( 3 year education)
1983 Unlflcatlon to the! radiological: technologlst

2} Rﬁdiakxucal technologists' law
a) Purpose
(1) The purpose of this law is to set down the quallflcatlons
of radiological technologists who professionally perform
irradiation (basically nox1ous) con the human body for
medical care and to secure the level of thelr knowledge
and technique of radiation meédicine.

{2) To render the necessary regulation for the gualified
technologists to perform their serV1ces.

b) Licence

A person who _passes . the radlohxncal technologlsts exam
-~ination can obtain a licence from the Minister of
Health and Welfare. = The examination is executed twice
a year. ( This was revised " once a year " from March
1988)

c} School _
' A person who is entitled to enter a university must have
completed the course of 3 years or more at a raduﬂxglcal
techonologists' training school which is designated in
accordance with the training school designation regula

~-tion.

d) Serxvices :

(1) The service of radiological technologists is to irradiate
alpha rays, beta rays, x-rays on the human body under
the instructions of a physician or dentist.

{2) The exclusive possession of service and title is dis
~tinctive feature.

e) Prohibited acts _

(1) The performance of irradiation on the human body should
not be operated without concrete instructions of a
physician or dentist.

{2) As a general rule, a raduﬁ@gluﬂ.technolog1st should
not perform his services in any places other than

" hospitals or clinics.
(3} A radiological technologist must prepare an irradiation
record and obtain the signature of the physician or
dentist who had prescribed such irradiation.
f) Subjects of the national radiological techonologists' exam.
Basic Medicine, Radiobiology, Radiation control, Radio
-physics, Radiochemistry, Electrac and EBlectronic
Engineering (including automatic control engineering),
Radiation Eguipments, Radic- Image Engineering and X-~ray
Phototechnology, Radiography, Radioisotopic Examination
Technology, Radiotherapeutic Technology, Radiation
Management (including related laws).
g) result of the national examination _
{1) Examination result of whole country in March 1988
Number of examinee 1547
Successful applicants 1134
Ratio of successful applicants 73.3%

(2) Ratio of successful applicants in past 5 years

1984 75.5% 1987 61.0%
1985 68.4 1988 73.3
1986 69.1



3) Actual conditions of engagement

(1) Number of engagement Hospital General clinic Total
Radioclogical technologist 17726 3788 21514
Medical X-ray technologist 2236 : 1992 4228

Total 19962 5780 25742
(77.5%) (22.5%)

(2) Age distribution
(The survey was conducted on 9643 who are the mewmbers of the
Japan Association of Radiological Technologists of 1986)

Age-group Percentage
20-24 2.7%
25-29 : 16.0
30-34 : 17.0
35-29 _ 19.7
40-44 9.8
45-49 3.5
50-54 8.8
55-59 7.8
60 and over 8.5

* The peak age group is 35-39.
* pverage age distribution is young as a profession.

(3} Year in career |{ by JART's survey 1986)

Year in career Percentaye
0~ 5 15.2%
5-10 19.4

10-15 16.9

15-20 15.2

20-25 10.0

25-30 8.5

30-35 4,4

35~40 8.6

over 40 6.6

indistinct 0.1

%* 60% of the surveied technologists have careers of less
than 20 years.

(4) Location of work (1984)

Type of facilities Number of bed Technologist Total (%)
engaged %
Hospital 20~ 99 13.8%
: 100-199 13.6 76.7%
200-499 28.1
500 or more 21.2
Clinic 23.3%



2.

{5} Major services of radiological technologist (by JART's survey 1986)

Radiography(X-ray)

RI in vivo

RI in vitro
Radiotheraphy
‘Hyperthermial
Ultrasound

MRI

Mass survey (chest)
Mass survey (GI}
Radiation control
Lducation. _
On-the-job training
Medical supervision
Management affairs
Administration
General clerical work
Others
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Education for radiological technologist before'graduation

1) Number of school

College Private school

Junior college

National & public

Private school:

Training school

National & public

Private school

{Full time school) .

{Evening school)

* Number of school
** Number of student

school

school

30 1

* &

40
440
180
100

487
320

567

Percentage
2.6 %
28.0
11.5
6.4



2) Designated regulations

It is legally designated that the following subjects and lesson
hours have to be cleared in 3 years.

Subject B : Hours

- . Lecture Practice Total

Primary subject
Cultural sciences 30 30
Sociology 30 30
‘Natural sciences 60 60
- Foreign language 120 120
Health and physical : 15 : 45 60

gducation

Professional subject
Introduction of medicine 30 30
Introduction of clinical 30 30

. _ medicine 30 30

Radiobiology ) 30 30
Anatomy : 30 . 30
X~ray anatomy 30 30
Physiology and biochemistry 30 30
Pathology 30 30
Hygliene and public health 30 30
Radiation hygine 15 15
Applied mathematics 60 60
Radiation physics 20 90
Radiochemistry 60 45 105
Blectrical engineering 60 45 105
Electronic engineering : 60 45 105
Automatic control engineering 30 45 75
Radiation eguipment engineering 150 90 240
Image = engineering 30 30
Radiophotochemistry 30 45 75
Radiography technology 90 270 360
Measurement of radiation 60 90 150
Radioisotope 60 135 195
Examinating technology
Radiation therapy technologyy 60 90 150
Radiation control technology 30 45 75
Relevant laws and regulations 30 30
Total 1410 990 2400

Optional subject 500 500
Grand total 1910 950 2900

3) Sshift to the 4-year education

3-year education is common but in April 1987 the first 4-year
course for iadiohxﬁcaltechhologists was founded(with the guorum
of 40 students) in Fujita Academy, Nagoya Hoken Eisei University

in Nagoya.

pPostgraduate education for .radiological technologists .
1) Postgraduate re-education training for radiological technologists



This course has been annually executed at several places
since 1980 for the raduﬂggloaltechnologlsts who have. been
more than 10 years since tney- had obtained their licences.
And its enforcement is sponsored by the Ministry of Health
and Welfare and entrusted by The Japan Association of Radio-
logical Technologlsts. The course has the curriculum of 132
hours in 22 days.

Subject' . : Training hours

1. Domain of radicdiagnosis . ' 42 hours
2. Domain of radiation treatment 12
3. Domain of nuclear medicine 12
4. Medical equipments 9
5. Radiation control 9
6. Occupational radiation -6
exXxposure and its conseguence '

7. Other professional services 15
8. Introduction of Information 15

" management by computers

9. Image evaluation : 6
10. General education - 12

2} Training course to cultivate the leaders of clinical practice

The total lesson hours of c¢linical practice conducted in
the school education process for radiological technologists
amounts to as much as 400 hours.

And in order to upgrade the capability of the learders,

The Japan Association of Radiological Technologists, with the
support of the Ministry of Health and Welfare, has been
excecuting this training course at several places every
year since 1985, '

Subject Training hours

Introduction of medicine 7
Human relationship 4
Leadership ' 3
4
6
1

Education psychology

Education methodology

. Vision for radiologic

technologists

Preparation of training 3

plan

8. Educational practice 4

9. Curriculum of cultivation 2
of technologists

10. Clinical practice curriculum

11. Security measure

12, Several monographs
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3) Othex training courses

Various kinds of lectures and training meetings are properly
held at several places in all over Japan including the hall
of the Japan Association of Radiological Technologists.



4. Research activities of radiological technologists

The Japanese 8001ety of Radiological Technology was founded

in
44

1)

2)

3)
4)

5)

6)

1945. Since then the society has hold academic congresses
times by 1988

In the congress of 1986, -registered participants counted
3,520 and 472 research rep01ts were presented,

From the yar of 1988 on, the society, together with the
Japan Radiological Society and the  Japan Industries associ
~ation of Radiation Apparatus,founded the Japan
Federation of Medical Congress Promotion and attempt to hold
joint congresses accompaniéd by exhibitions of equipments.
The soc1etj publishes an academic journal as well as its
english issue every month.

The society executes other academlc activities such as
the sectional meeting of radiography , radiation
therapy, nuclear medicine, radiation image and autumn
general congress,.

A specialty commitee has been set up to perform various
research cooperations.

The number of the society members are 17,094 at the end
of November 1987.
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Dear our friends:

How many years or months has it passed after you came
back to your home from Japan. We remember you studied and
enjoyed the JICA Medical Radiography Course in Osaka,Japan.

This summer, JICA planned the follow-up study tour of
this course, we will make a chance to visit your country.

We have two purposes in this tour, one is to reserch
the results and effects of this course by an oppotunity
of direct interview ﬁo you and second is to give the recent
informations in the radiological technology fields for you
as shown in the lecture program of another page.

We sincerly hdpe that you will attend the lecture and

contact with us for revival of our friendship.

Best regards

s, Freanirfe,

Kazuo Inamoto,M.D.
Team Leader

Medical Radiography,
Follow-up Team.

Professor of Radiology,
College of Biomedical

Technology,

Osaka University
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+ Prof. INAMOTO
a) Introduction
+ Bducation of the Medical Radiotogical Technologist in Japan

_ e}S-ycar Resu!ts of the-JICA Hedicﬁl_Radiography_Course

b) Present Status and Future Aspects on PACS (Picture Archiﬁing and”

Communication System) in Japan
¢) Emergency and lmage Diagnoses

d) Image Diagnoses of the Liver diseases

+ Mr. MORI
Recent trends of the Technologies in the Medical Radiology

. Digital Imaging Techniques
Photo-sensitive Materials

Quality assurance in Medical Imaging

* Mr. TAKAHASI

Technological Development of the Radiolegical Eqipments in Japan

. Development of the intelligent X-ray eguipment
Introduction of the Magnetic resonance imaging systiem

Maintenance of the X-ray equ i pements
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Praesent status and future aspects on PACS({Picture Archiving
and Communication System) in Japan.

PACS.is a new concept in the modern radiology department.
PACS means Picture_Aréhiving and Communication System.

Today imaging modalities are so many kinds and widespread in
the radiqlogy department, that it is very difficult to connect
them for transmitting their images. Fortunately modern inst-
ruments are digitalizéd cnes, such as CT,MRI,US and nuclear
medicine. Thése digital imaging machines can be connected by
optical fiber network. Also the digital data are able to be
stored on the optical disks of the computer system. Such
archiving techniques will be substitute of the regular X-ray
film file.

Progress of the electrical technology will change the
diagnostic radiology department. PACS influence not only to
the hospital but also to the public health service. The tele-
radiology system is an exciting new field. Transmission of the
radiography images are expected for patients of the solitary
islands or mountain areas. to receive better medical treatments
supported by the main hospital in the big city-throgh the
telephone communication network of diagnostic information and
radiogrgphic images.

In the lecture, the trends of developments of PACS will

be briefly given by several interesting slides.
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Recent trends of the Technologies in the Medical Radiology

1. Digital Imaging Techniqes
1), Computed Radlography(CR)
The new medical imaging systems of X-ray CT US, and HRT developed

in recent years have been mak1ng a contribution to medxcal dlagnos1s
by adding new diagnostics information of a dlfferent quallty to the -
obtaind with a conventlonal X-ray 1mage.The (R sysyems,aim to trans-
form the X-ray image itself,which is of prime importance in current
medical image diagnosis for the future.In that sense, it may be said
that the CR systems have a possibility of exerting a great impact ‘upon
medicine. ' _

The CR system aims to réplace the present screen/filn system of analg
X-rays.The system has to be such that its image quality in diagnosis
(wideflatitude;certainty of visual diagnoSié),imaging'sénsitivity (ex-
posure'ddse);image—proceSSeing capacity, imaging COStS,aﬂd.the degree of
imaging freedom({anatomical region, collimation, tube voltage, etc. Yhave
to exceed or equal those of cbnventional screen/film systems, that it
is possible to use existing X-ray imaging systems and techniques,and

that it will not bring about drastic changes in the framework of X-ray
diagnosis. The €T system also has to be such that its use of digital
technology will allow a higher diagnostic efficiency énd accuracy thfough
the effective application of “image processing and display, and also allow
the long-term storing and efficient retrieval of X-ray images,and lend
itself to new systems and developments.

The technological basis of the CR system is that itrconVerts a large
amount of diagnostic information contained in a.conventional X-ray image
‘into digital signals. The key.to a successful CR.system.is-a means of
detecting two-dimensional positional-informaipn'through_uliraweak X-rays
passing .through .a- subject. With a pin-pointed-X-ray beam used in a con-
ventional screen/film system, the sensor itself has to be as large as
the subject and has to be provided with a memory function so as to ob-
tain simultaneously a short exposure time of about 1/100s and high spa-
tial resolution as in analog ¥-ray images. The X-ray information stored
in this two-dimensional X—ray sensor will be processed after imaging as
electric signals of each digital picture element. As the first practical
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two-dimensional X-ray sensor provided with such a function, the imaging
plate(IP)has been developd to realize a CR system.

The basis of a CR system is what type of system is used to produce the
X-rays, what type of semsor system is used to convert ¥-ray image infor-
mation to digital information,and how X-ray image information is used in
the diagnosis as a digital radiograph.

"R image <;_.____________ 1

Controller Atomatie Mim
. compuisr pRoCeesor
Xaay tubs Psttent

| | i
- Imuge rasder (170} Image peocesaor(IPC) | Image recorder
Fe b FRC
[:t) {Converting X-ray m {Bradsilon processtng, ﬁ {Converting slecirle
. . mage to eleciric lrequency processing, sfgnels to ight tor
sianals) eic} fitm recardlng)
knagling plate (1P
“Dals tecorder
{MT. D, Flirn
oplical dlzk)
High resciulion
CAT dlaplsy

Fig. 1.2, Generalized block diagram

2). Video Tape program

(1) Computed- Radiography.

(2) How to make.the X=ray film.

(3) Digital Fluorography.System.

(4) V¥hole Body CT Scanner.

(5) Department of Radiology, Osaka Un1v9r31ty Hospital.
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Technological Development of the Radfological Equipments in Japan -

Abstract

In. 1970's, X~-ray CT became extremely popular in Japan{ This was made
possible with the development of very accﬁiate radiation measuring equipment
tachnology and image reconstruction technidﬁezby cnmpﬁter- .

With the emerge of X-ray CT, medical radiation equipment has made
significant advancement by ndopting digital technique.

This digital technique has brough about a higher standafd of image data
processing in the field of diagnostic apparatus; that is the development of
computed radlography aquipment,_digital'subtraction equipment, all of which
are digital process X-ray image and NMR-CT equipped with Nuclear magna£ic
resonance (NMR)} phenomenon for diagnosis which digital process NMR signal,
~ On the otﬁer hand, X-ray equipment which still remaine as thé mainestay of
today's mediéal diagnostic apparatus is rapidly advancing with the stronyg
impact of new techniquas.

Additionally, in Japan.the maintenance of medical radiation equipment at
hospitals and clinics has been well established for the quallty assurance
and safe management .

In this seminor, we will introduce thae outlinae of NMKR-CT and facts of the

development of intelligent X-ray equipment and its maintenance as follows:

1, Introduction of the magnetic resonance imaging system,
History, Principle, Composition, Sorts of basic imaging, Clinical
data, Merits-and Demerits.

2. Dsvelopment of'intelligentfx—ray~equipment
social needs, High-performance X-ray diagnostic table and Hicro
computer controled invertor X-ray high voltage generator.

3, Malntenance of the X-ray eguipment '
Social needs, Buth-tub curve, Preventive maintenance, ~ Inspection

standard and XTv-inspection methed.
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Faculty of Associated Medical Sciences
Reguirements for B.S.in

Radiological Technology

1. General Basic Requiremefits 39 cCredits
1.1 Social Sciences _ 6 Credits
153101 BCON 101 Principles of Economics I 3 Credits
160101 50C 101 Introduction to The Study of Society 3 Credits
1.2 Humanities 6 Credits
013103 PSY 103 General Psychology 3 Credits
013203 PSY 203 Soclial Psychology 3 Credits
1.3 Nodern Language 12 Credits
001191 ENGL 191 English for Science Student I 3 Credits
001192 ENGL 192 English for Science Student II 3 Credits
001291 ENGL 291 BEnglish for Science Student III 3 Credits
001292 ENGL 292 English for Science Student IV 3 Credits
1.4 Sciences and Mathematics 15 Credits
202184 BIOL 184 Basic Biology for The Health
Sciences I 4 Credits
203101 CHEM 1901 General Chemistry 4 Credits
‘206101 MATH 101 General Mathematics I 3 Credits
207111 PHYS 111 General Physics I 4 Credits
2. Field of Specialization i04 Credits
2.1 Core Courses 32 Credits
301221 ANAT 221 Anatomy for Para-Medical Students 3 Credits

321331 PHYSIOL 331 Physiology for Associated Medical 6 Credits
Sciences Students
451401 BPH ~ 401 Principles of Diseases
or 318322 PATR 322 Pathology for Associated Medical 2 Credits
Sciences Students

202185 BIOL 185 Basic Biology for The Health

Sciences II 3 Credits
203102 CHEM 102 General Chemistry ' 4 Credits
203235 CHEM 235 Quantitative Analysis 4 Credits
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208263 STAT
206102 MATH
207112 PHYS.

2.2 Major
2.2,1 515201
515202
515241

515242

515251
515321
515322
515331
515332
5153562
515361
515362
515371
515372
515423
515424
515433
515434
515463
515464
515480

515490
2.3 HMinor : None

3. Free Electives

263 Blementary Statistics
102 General Mathematics II
112 General Physics II

RT

RT
RT

RT

RT
RT
RT
RT
RT
RT
RT

RT .

RT
RT
RT
RT

RT
RT

RT
RT
RT
RT

201

202
241

242

251
321
322
331
332
352
361
362
371
312
423
424
433
434
463
464
480
490

Basic Radiology I

Basic Radiology T

Hdspital Practice and Care of
The Patient

Medical Ethics in X-ray Practice

and Administration
Apparatus Construction I
Radiographic Photography I
Radiographic Photography II
Radiographic Technique 1
Radiographic Technique IX
Apparatus. Construetion II
RadiologiCai Technology I
Radiclogical Technology II
Radiotherapy I

Radiotherapy I
Radiographic Photography III
Radiographic Photography v
Radiographic Technique III-
Radiographic Technigue IV
Radioiogical Technolegy III
Radiological Technology IV

Special Project

Special Technigue in Radiology

: a minimum of

Total a minimum of
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