ETRAP -2005

Some results after three
years of using the European
Multimedia Course for
Training on Radiation
Protection for Interventional
Radiology.

E. Guibelalde, E. Vano, L. Gonzalez

Radiology Department. Complutense
University. Madrid. Spain

Multimedia and
Audiovisual
Radiation Protection
Training in
Interventional
Radiology

mARTIR i% Il

E. Vano; Radiology Department, Complutense University and Medical Physics Service, San Carlos University Hospital.
Madrid.



Original
MARTIR multilingual version: —>
English

Spanish Italian

nschutz 119

French German

E. Vano; Radiology Department, Complutense University and Medical Physics Service, San Carlos University Hospital.
Madrid.



MARTIR Basic aspects of
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Control

E. Vano; Radiology Department, Complutense University and Medical Physics Service, San Carlos University Hospital.
Madrid.



MARTIR
Interactive CD — Main characteristics

It is allowed:
= To select different levels of training

= To follow a training programme as a regular
course (step by step) or looking only for the topics
of interest.

= To do some autoevaluation exercise at the end
of the different sections or topics.

The CD-ROM can be used as a hibliographic manual - B ot (B a2
to review the knowledge on radiation protection in B o oot
Interventional Radiology. CD contains 80 lessons with  [E4 B [
their texts, 350 images, 30 videos, 25 power point S e  h B
slide presentations and a good collection of = s o

references and links updated for the year 2001. This . B B

material is not protected so that people can use it S Cowe B S

B fdosi02 [ tpdevicid 8 fstoc15

freely, assuming a proper use of EC copyright and = g Eipdovits [0
referring the source.
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MARTIR — main features

- When the student enters the CD as a registered user and
decides to follow the regular course, the programme starts the first
lesson and forces to follow step-by-step.

QNew User QRegistered User QMudify Form QEnler Directly

CD can be used as a registered user or
as a free user

Q=
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Different levels
of training| can

CARDIOLOGIST
MEDICAL PHYSICIST

MEDICAL DOCTOR be Selected (for

RADIOGRAPHER
NURSES

e : radiologists,
e cardiologists,
T : CM;v.uea medical
physicists,

swvens 3 Qoo 7 Qs radiographers)

As a registered user your personal data are required

registered user
List

Yano Elisen

Password

Password Reminder (Date of Birth: dd/mmiyy)

[
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Step-by-Step Course

*content index

Content Index
Introduction to Interventional Radiology
B 1 Social and Economical impact
M ? Importance of Radistion Protection
[ 3 Europesn and Interventional regulations of R P, in | R,
| 4 Classification of Interventional Radiology procedures

nd KroWwigdae: |

Technology

Backaround Knowiedas

| Backoround Knowlsdae

[Quality A 1ce in Inter
[

asic Course
ntermediate course
dvanced course

B T &1 soyrzes include all basic zections. The step-by-siep option
QME'H Menu f wills=lect the ralevant sections automatizally.
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- The course Is organized in five chapters (General, Fundamentals
of Radiation Protection Physics, Technology, Staff and Patient
Radiation Protection, Quality Control)

Content Index
of the staff

Genaral ‘ 40 Dosimetry and Dosimetric methods

| M Literature surveys on staff doses
Influence of personsl protection devices

‘ Suspended sereens and cutains

Lead aprons
Frotactive gloves
Eve protection
Thyreid protection
‘ 7 47 Influsnce of H-ray equipment technical parameters. .

|Fundﬂmﬂ ntals of Radiation Physies and
Mt b it :

Technology

Influence of relative position of the staft
M 48 tothe patient and ¥-ray tube.
Radiation Protection in Interventional M 49 tothe TV monitors inside the room
Radiology B [ 50 Influence of staff training
ati ion of the patient
Click hers to start this section W 51 General aspects of dosimetry methods
[Quality Assurance in Interventional ‘ Dosimetric methods
3 [ 52 Enfrance Surface dose
; B 53 Dose area product
W 54  Organ doses and affective dose
MEBasic Course @P B 55 Slow film methed
Tintermediate course H 56 Other shin dosimetny methods

[| 67 Diagnostic Reference Levels
Influgnce of X-ray equipment technical parameters
1| 5% Image acouistion modes
1 89 Callimation and magnification
[] 80 Influence of complexity of procedures
| B4 Influence of the patiert relative position to X-ray tube

Eadvanced course

62 Influence of the projection

1 63 Influence of the patiert size
I 84 Influence of remaving the grid

When you follow the step-by step course, it is necessary to
pass a short auto evaluation test to be able to go next chapter.
This feature allows an external survey of the student progress.

’zlﬂﬂ?f'?aﬁnn Protection in Interventional
L ¥

The use of antiscatter grid:

Answers

J increases radiation dose to staff. B
- usuzlly improves image guality, m E

o increases skin patient dose.

mjo]

& decreases skin patient dose

oE

o decreases radiation dose to staff.

]
Time 00:00:52 Correct conlinue

Process Wrong
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Radiation Protection in Interventional
R:d;olu—gr; o e il Radialion protection of the staff

nu Influence of persanal protection devices
Lead aprons

guate physical |«
Radiation protection of the staff 5 of protective
Influence of personal protection devices B body from the
Lead aprons H the shoulders
to be waorn by
1 To analyse the effects ofusing lead aprons as personal g radiological
protection. By are intended
tisee wvideo ),
2 Todiscuss how using and handling lead aprans correctly, to be uged.

5 and 0.5 mm
aftenuation at
b 0.25 mm Ph-
in the front an
b of the left and
consist of two

3 Todiscuss how effective doses are affected by the use of
lead aprons,

global objectives section objectives | Eitioned hehind

procedure and
ctics equivalent
to that of 05 mrm of lead, which will shield the protected areas of the
operator fram approximately 30% of the scatter radiation.

E. Guibelalde

__meny

Technology Introduction to dedicated |. R. - X-ray equipment
Image systams
TV Monitors

The irmages produced by the fluoroscopy systern are imaged by a
television systermn and displaved on a television monitor, Most systems
use a B25-line television system (European standard) and a douhled
interlaced raster scan. The maonitor image is comprised of a series of
tel{~ision lines; alternate sets of lines being scanned in one pass,
followed by the other sel. In Europe the frame rate is 258 frames/second
The television moanitor is a vacuum device in which a scanning electron
hearn fraverses across a fluorescent screen: The current down this beam
iz related to the television signal  As'the brightness on the monitor is
proporional to the numhber and energy of the electrons incident on the
phasphor at 3 point, the image corresponds to that at the television
camera. It is imporant that the. monitor is correctly adjusted and
positioned, in low ambient light levels: On digital systemns; the window
width and window level controls may be adjusied to optimise the display
for a paticular imaging task.

For extra information you can consult the following references. (ref)

K. Faulkner
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Technology Introduction to dedicated L. R. - X-ray equipment
Image systems
TV Monitors
ADVANCED INFORMATION

Telewision standards vary between countries, hut in Europe, a television

picture iz usually comprizsed of 625 lines, The images produced by the _|

flunroscopy system are displaved on a3 television monitar. A television
maonitoris another type of vacuum device. An electron gun is used to
create a scanning electron beam thatis swept and focused onto the output
phasphor of the television monitor, The latter is bonded onto the internal
surface ofthe glass-viewing screen. Electrons are produced by thermionic
emission, by heating a metal coil. These emitted electrons are focused in
the electron gain. {Image 1)

A seties of electronic circuits move the scanning beams of the television
camera and television monitar in synchronism, The current flowing in the
scanhing electron heam in the television monitor is related to that in the
television camera, The brighine of the television monitor's viewing
screen is proporional to the number and energy of the electrons incident
on the phosphor at a point in the image corresponding position on the

=1 Basic nformation | |-

o8 The image displayed on the television monitor is comprised of a series of
lines. These lines are scanned in a double interlaced pattern in which
.alternate sets of lines. are scanned in each pass: A frame-rate of 25
framesisecond is common throughout Europe.

It is possible to adjust the brightness and contrast settings on the |

k- Faulknar

Radi 1 Protection in Inter

Radiation protection of the staff
Influence of persanal prolection devices

Radiology

_'l frant an

2- ‘Wagner LK, Archer BR. Minimising risks from fluoroscopic X-rays. | |leftand
Third Editian, Radiation hanagement Partnership. The YWoodlands, T 77381, of o
USA 2000.

behind
s 1 . L5 ki ure and
3- Balter 5. Stray radiation in the cardiac Catheterisation Laboratory | byjvalent

in 1998 Syllabus — Categorical Course in Diagnostic Radiology Physics: = of the
Cardiac Catherization imaging. E. Nickoloff, . Strauss. RSNA 1928,

Edioloay

4- Ross AM, Segal J, Borenstein D, Jenkins E, Cho S. Prevalence of n'wt:]?c'j:

spinal disc di g inten I cardi A . cardiol the skirt
1997, 79: BB-710. | Bpron. &
k injury

5- Kicken PJ, Bos AJ, Effectiveness of lead aprons in vascular
radiology: results of clinical measurements. Radiology 1995; 157 j ber (see
-

47 3-478, can be
Aprons

should be checked annually for holes, cracks of other forms of
I8 cienoration (refz;%

(Ei Guibelalde
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Roadmapping

Input Term

Roadmapping

Road mapping is a computer sothware
pragram, which is used as guide for the
operatar, e.g., when manipulating
catheters. It permits the autamatic
selection of an appropriate reference
scene from position ofthe stand. The
angulation ofthe stand is stored together
with the digital image information. Ifthe
projection anale is changed the
corresponding reference image is
automatically retrieved and displayed.

Fos Ping

Routine guality control
Scattered radiation
Scintillation dosemeters
Shielding material
Signalto-Moise ratio - SR
Skin Dose

Slow films

SMFPTE

Spatial frequency
Spatial resolution limit
Spectrum

Stent

Stochastic Effects
Stochastic Injury

Stray radiation

||

Thermoluminescent dosemeter - TLD

Threshold value

-

Explanation

Listof Terms

Radiation Protection in Interventional

Radiology Radiation protection of the staff

I-JIXI

attenuation

Input Term

Attenuation -

Reduction in radiation intensity upon
passage of the radiation through matter
resulting from all types.of interaction with
rmatter.

See alsoX-ray attenuation

Links %

UNIT 2- Aftenuation of elerments.

hetween the focus and the patient

UNIT B Aftenuation of photans

UNIT 6 Linear attenuation coefiicient

UNIT 8- Mass attenuation coefficient ;I

Autocarrelation function

Autormatic brightness cantrol- ABC
Backscatter

Balloon

Binding energy

Blurring

Bremsstrahlung

Calibration

oD

Characteristic ¥ radiation

Caoils

Callimatian-Collimators

Callimatar

Campton effect

Crifical Croan

DAP - Daose Area Product

Deterministic effect ;I

Explanation

Listof Terms

El Guibelalde:
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Introduction to dedicated |. R. - X-ray equipment
C-arm movement

NORMAL SPECIALIST SIDE:
ON THE PATIENT RIGHT

Mormal patient position, specialist position and nurse position

NORMAL SPECIALIST SIDE:
ON THE PATIENT RIGHT

e W =, 3 -

Marmal Fiatient position, specialis position and nurse position
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Caudal projection Craneal projection

ldentification of a rotated projection

The student can follow the course completely at home including a final
multiple choice test examination. The programme generates after that
a printable certification with the total time dedicated to the training
programme and the obtained score;

autoevaluation

Autoevaluation

-

Multiple choice itation exam fort iation P

This exam contains 60  Multiple-Choice questions in radiological
protection in interventional radiology.

These multiple choice questions should be answered by deciding true or
false for each of the five items. Blank answers are not allowed.

Marks are not deducted for incorrect responses in the examination.
However, to pass the exam is necessary to answer correctly a 75 % of
the items.

The exam must be completed in one single computing session.

WARNING: You cannot save until 60 MC questions have been completed.

After finishing your exam you can obtain a print copy with your results.
Depending on your country you can use this form for accreditation or for
continuous training credits.

No time limit.

START EVALUATION >
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By means of a small encrypted file (that is automatically saved at the student
computer) the tutor is able to survey the dedicated time employed by the student for
each chapter, how many times student has tried to pass each chapter, how many
times has tried to pass the final test and detailed infermation of correct and wrong
answers. Those encrypted files are only visible with a protected program also
included in MARTIR CD.

L8 Martir Manager Program Install Program - Welcome M=l

‘wielcome to the Martir Manager Program Install
program.

This program allows you to install Markic M anager
Pragran on your hard drive.

It iz strongly recommended that before proceeding, you
ensure that no other Windows programs are running.

IF wau da nat wizh ta install Martic Manager Program,
click 'Exit' now, otherwize click 'Nest' o continue.

< Back I Mext > I Exit

MARTIR Manager Program Quick Reference

m The program of MARTIR user monitoring is a
tool for consulting the learning process of the
students and the performed evaluations.

» It also allows to print or to copy to your
windows clipboard all the student's
information for further uses. This option could
be useful for possible accreditations.

= The program contains these sections:
= User (It recognize the coded user files previously created)
= Exam (It allows check the exam details of all users)
= Options (It allows you to modify the entrance password) »
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Training manager programme:

User's Name Vano Eliseo Date of MARTIR First Use  17/04/01
5.5 Course Last Visited Screen FUNDAMENTALS OF... User's Total Time 00.13.20

Date Start End Section MCQ Correct  Fail Time Autoevaluations

170401 06:33 General 5 3 2 00:0%:07
170401 06:43 Mo Questions
170401 0649 Mo Guestions

Training manager programme:

Users Name Eliseo Vafid Galvan Date of MARTIR First Use ~ 25/04/01
5.5.Course Last Visited Screen Step by Step Course Finished  User's Total Time 11.39.42

Date Start End Section MCQ Correct  Fail Time Autoevaluations

250401 055 13 General 5 3 2 00:11:50
Fundamentals... 3 2 0019:37

2504101 1:33 Mo Guestions

250401 : 254 Mo Guestions

250401 3 356 Technology 00:16:29

060501 2307 Mo Guestions

070501 : : Mo Questions

070501 : : Mo Guestions

070501 2 2 Radiation... 000503

0705401 4 4 Mo Guestions

070501 : Mo Guestions

07301 : Mo Questions

080501 2 X Mo Guestions

080501 : : Mo Guestions

03m301 " Quality .. 00:06: 46

080501 2 Mo Guestions

Vano Elise

Vano Elise
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User's Name Eliseo Vafid Galvan Exam Date 0805101

General Results Section Results
General

PASS 22 Marks 83 % Camact Answers
Fundamentals of Radiation Physics and
1o to ion | )

294 Marks 98 % Correct Answers 5 Marks 100 % Comect Answars
Speciality Radialogist M
FELY ¢ 73 Marks 97 % Comact Answers
Elapsed Time 01:08:33 ion F fion in Inter
100 mMarks 100 % Comect Answers

Quality Assurance in Interventional Radiclogy
49 Marks 98 % Comect Answers

MARTIR — Results after three years of use
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Students of the School of Medicine. The University
Complutense of Madrid offers an optional subject on
Radiation Protection for the students of Medicine during
their 4th year. About 70 students follow this topic per
year.

Since 2002 more than 250 students follow the MARTIR
CD at home as a complementary course.

All of them used the CD at least during 40 hours,
completed the intermediate level step-by-step course
and pass the exam (score over 75% for 60 true-false
multiple choice questions).

Students have the opportunity of improving the
qualification as many times as they wish by repeating
the electronic exam.

87% of the students after finishing the course stated
that this education methodology was very suitable for =
them.

Students of the School off Medicine. The University
Complutense of Madrid offers an optional subject on
Radiation Protection for the students of Medicine
during their 4th year. About 70 students follow this
topic per year.

Since 2002 more than 250 students follow the
MARTIR CD at home as a complementary course.

All of them used the CD at least during 40 hours,
completed the intermediate level step-by-step course
and pass the exam (score over 75% for 60 true-false
multiple choice guestions).

Students have the opportunity of improving the
qualification as many times as they wish by repeating
the electronic exam.
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= As an example of result, it is interesting to point that
MARTIR was followed together with a conventional
course during the course 2004-2005 by 75 students
at the Faculty of Medicine.

Comparable marks with the electronic exam and with
the conventional exam were obtained for 55 students
and the qualification was undoubtedly assigned.

The rest was required to repeat the MARTIR exam in
presence of the tutor to confirm the assigned
qualification (in this category were student with score
100%; student that fails the exam more than three
times; student that finish the course in less than the
average time or student with clear differences
between the MARTIR electronic exam and the
conventional exam)

CONCLUSIONS

An effort must be done to encourage students of
Medicine to follow training courses in Radiation
Protection, particularly when basic courses of RP are
not included in their curricula. MARTIR CD offers
solutions to complement conventional Radiation
Protection courses, e.g., for countries where no official
accreditation is required, for training of fellows
working in interventional labs while waiting for a
regular course, for educational material for lecturers in
regular courses, for continuous training programs, etc.

%
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CONCLUSIONS

If you want a free copy of MARTIR CD send me an
e- mail at:

martir@med.ucm.es
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