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ABSTRACT

As a part of the postgraduate education at the Medical School of the University of
Zagreb different short courses are offered. It has been realised that the knowledge about
radiation and its uses among the doctors is more than insufficient, especially if any
action for treatment of radiation victims will ever be needed. The specialised courses of
the I. category offered and described bellow are meant to provide the sufficient
theoretical knowledge about ionising radiations as well as practical workshops and
exercises in treatment of persons accidentally injured in a nuclear power plant or similar
accident.

INTRODUCTION

When the NPP Krsko was about to get its licence, one of the prerequisites and the
requirements 'sine qua non' was to have a well organised medical emergency centre or,
at least, a specialised hospital ward capable of doing all the necessary medical treatment
in cases of overexposures or excessive contamination of the personnel. As a natural
choice the Department of Nuclear Medicine of the nearest and the biggest Clinical
Hospital Centre in Zagreb was selected for this job. The staff of the Department has had
up till then the largest experience in handling opened and closed radioactive sources as
well as in working with contaminated people and surfaces. The Department owned
equipment, used in everyday work with patients, was recalibrated for use in accidental
situations.

Throughout more than fifteen years of contracted service to the NPP the Emergency
Medical Centre for Radiation Medicine and Protection developed to a modern centre,
unique in this part of Europe. It is well equipped with special and dedicated
instrumentation, from simple radiation monitors to whole body counter with "in vivo"
gamma spectroscopy, laboratory for alpha and betha counting of human body secreta
samples and dedicated cytology able to analyse effects of radiation on the cell level. A
special decontamination unit, which can handle even heavily wounded people, has been
constructed. Medical doctors and health physicists have attended special courses in Oak
Ridge, Boston, Argonne and Paris to improve their knowledge and qualifications. The
Centre is door-to-door to the main surgery and one floor below the haematology with six
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bone marrow transplantation sterile units. It has also a small hospital, especially built
separation ward with six beds for possible worst case patients.

All this was of remarkable help in making-up the emergency plans and written
procedures for the acceptance and triage of the people incidentally irradiated, injured
and/or contaminated during a possible accident at the nuclear power plant. The plans
and procedures are mainly based on the experiences of world famous centres as
described in the literature, but modified for our special conditions and circumstances
(e.g. after international recognition of both Croatia and Slovenia the NPP is in one
country while our Centre is in the other, etc.). In the treatment of patients all major
international documents published by the IAEA, ICRP, MIRD, etc. are respected as
well as the experiences of some world known experts published elsewhere.

On the other hand, we have a broad population of medical doctors in Croatia who might
have to deal with the radiation victims in case of a nuclear accident of any kind, but who
have inadequate or no knowledge of the radiation, its consequences on human health
and would have lots of problems when asked to treat the overexposed and/or the
contaminated people.

So, it was a logical decision of the Medical School of the University of Zagreb to agree
with the suggested organisation of a Specialised Postgraduate Course dealing with this
matter as a joined effort of the Department of Nuclear Medicine and the Medical
School itself.

ABOUT THE COURSES

The first Postgraduate Course was based on the previous nonuniversity course, but a
very successful one, held for the participants from all parts of former Yugoslavia by the
staff of the Department of Nuclear Medicine only in November 1990. That course was
discontinued because of the war situation and the decomposition of Yugoslavia. The
new Postgraduate Course was organised in November 1991. under the title "Medical
Procedures in Case of a Nuclear Accident". It was found very good, informative and
useful.

Adding more interesting subjects and exercises, updating the knowledge with recent
scientific data and information on new accidents, the course was enlarged and repeated
in May 1996. under the name "Medical Care for Persons Irradiated and Contaminated in
Nuclear Accident".

The new course was scheduled for the spring of 1998. Then some problems came out:
Keeping in mind the need to include as many exercises as possible, the final drill exercise
with simulated accident, all new data and results of the post Chernobyl studies, different
epidemiological studies, the suggestions of the participants, newly arrived dosimetry
software, which should be explained with hands on the computers, the interest of
Croatian army for some special subjects, the law on radiation protection, the films of
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radiation accidents and treatment, the wish to include foreign experts as the lecturers,
etc., all this caused that, instead of one course, the matter should be split to two courses.
And that was accepted by the Medical School of the Zagreb University. The first one, in
which more theoretical subjects were covered, had the title "Medical Procedures in Case
of a Nuclear Accidents" and lasted for three days (April 20-22, 1998.). At the end of the
course there were written and oral examinations with certificates for those who passed
them successfully.

The attendance of that course was a prerequisite for the other one which followed
immediately after it (April 23-24, 1998.) under the name 'Acceptance and Medical Care
of Persons Irradiated and Contaminated in a Nuclear Accident". The idea of this course
was to make it more practical with lots of exercises, measurements, monitoring, doing
actual decontamination, spectral analysis and so on. At the end there was an overall drill
exercise with a simulated accident as a part of the examination. There were oral and
written exams also. The venue of both courses was at the Clinical Department of
Nuclear Medicine and Radiation Protection, University Hospital Rebro, Zagreb,
Croatia.

OVERVIEW OF THE COURSES

Both courses had about 40% of lecturers coming from the University staff, the rest
making part of the Clinical Department of Nuclear Medicine and Radiation Protection,
with some foreign guest experts. It guaranteed the high level of scientific approach to
the subject. Here is the short program of both courses:

MEDICAL PROCEDURES IN CASE
OF A NUCLEAR ACCIDENT

Zagreb, April 2O-22, 1998.

Program
*********-**************************jv*********jy*fVS**** * * * * * * *

Registration

Owning and greetings

. Spotting the problem * Ecology and jiuclear power production. Real risk 1 h
evaluation.

% Historical review ol major nuclear power plant accidents. Twelve years after 1 h
Chernobyl.
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3. Basics of nuclear and radiation physics. Interaction, of radiation with
matter. Basics of dosimelry and radiation protection.

4- Basis of radiobtoJogy. Effects of ionising radiations on human organism •

5. EXERCISE 1: Working with radiation monitors.

{>. Late effects of ionising radiations. Interpretation of epidemiologies] studies.

7v External contamination and methods of decontamination, Maximal
permissible body burden and intervention levels for medical and/or
hospital treatment.

6. Internal contamination and methods of decontamination.

2 h

I h

Ih

1 h

1 h

1 h

' ^ ' * - v *r . t *r* f.

l h
S. EXERCISE 2: External decontamination, decontamination of wounds and

of heavily injured jx'.rsons.

i<X Nuclear weapons and medical consequences of nuclear warfare. 2 h
Radiological properties of fallout. Eflccls of ionising radiations on Ihe brain
and the tx-haviour. A<̂ i(<; and chronic psychological reactions and soldier
performance decrement.

11. Principles and methods of internal dosimcuy. 1 h

12. EXERCISE 3: The PC-based 'REMEDY+' program for dose estimation a) on 1 h
the basis of biological excreta measurements and b) using the WI3C data.

13. Methods of biological dosimcuy, CytogencUc and hacmatologicaJ techniques I h
for dose estimation after a nuclear accident.

14. Types of radiation injuries. Acute local radiation injuries, wounds and 1 h
burns. Treatment.

15. Acute radiation syndrome. l h

16. On-site procedures before taking the injured person to the hospital. 1 h
Procedures in the hospital. Minimal requirements for a hospital ward to be
able to accept and offer medical treatment to patients injured in a nuclear
accident,

17. Laws and legislation in general regarding the radiation protection In Croatia. 1 h

iS, European Community criteria for radiation protection organisation and
nuclear power plants' safety. Economical aspects of nuclear accidents.

l h
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19. EXERCISE 4: Boric marrow transplantation. Visit to the ward will? sterile 1 h
units and explanation of the procedure.

20. Informing the general public* Contacts with media. 1 h

2K Course evaluation by the participants. l h

End of course.

ACCEPTANCE AND MEDICAL CARE OF PERSONS
IRRADIATED AND CONTAMINATED IN A NUCLEAR ACCIDENT

Zagreb, April 23-24, 1998.

Program

, " " ' , ' ".". ',"„'/'/,'" " ' 5 ","s," ','"" '• •'" " '„ " ", , v ;", ,', ; ;", ; " ; , " :; ; ' '", •/", / ', ' ",'yry',"y,yy,;yy",—™

••/,' ', / • ? ; , , ' '. r • , , ' / ' - , ' ' " , ' ' ' ' , /> , / , / "/ , , „,,„„ ,}Z

Registration

Opening and greetings

1. Practical radiation physics. 1 h

2, Dosimetric quantities and units. Radiation absorbed doses in cases of 2 h
cxlernaJ irradiation and/or internal contamination-

3. Radiation monitors - detection principles, types and applications. Nuclear 2 h
spectroscopy.

4. EXERCISE 11 Surface contamination control and decontamination. 1 h
Working with portal monitor. Radiation protection of the staff. - Personal
dosimeters.

5. SUm on medical carc of injured people after a nuclear accident. Pointing out 1 h
the most important practical things.
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6* EXERCISE 2: Gamma spcctroscopic analysis of contaminated patient I h
clothes. Working with bclha counter.

7v EXERCISE 3: External decontamination, decontamination of wounds and 1 h
of heavily injured jxirsons.

8, Radioprotcctants and prophylactics: Strategics lor wide population 2 h
protection in ease of a nuclear accident. Military uses of radloprotectants.

11, EXERCISE 4: Detection of the type and Jcvel of internal contamination, I h

Whole body counter, Absorlxxl dose estimation.

12a Patient Computer Image Analysis and Radiation Dosimeiry Calculations 1 h

12t> EXERCISE 5: Al)sorlx:d dose calculations fir>m inlernally deposited 1 h
radionuelldes pcrfonnai on a desktop computer. Program KEMEDY-K

13, Physical methods for estimating the dose from external radiation sources in 2 h
a nuclear accident. Absortxxi dexsĉ  from neutrons. Î SR dosimetry

J4. Hospital emergency plan for acceptance of injured people in case of a 1 h
nuclear accident of small or greater extent.

l h
15, Treatment of combined radiation injuries. Wounds and burns,

K1. Ilaematologieal and other methods of treatment the acute radiation 1 h
.syndrome (ARS).

J B. OVERAIX FINAL EXERCISE: Simulated case of an accident at the NPP 2 h
KrSko. Acceptance and triage of workers needing medical attention and
care.

1$L Analysis of the results of the Final Test and the Una! Exercise. Course 1 h
evaluation by the participants.

End of course.

CONCLUSION

In a case of a nuclear accident at the power plant many more casualties may happen than a
single emergency centre specialised for radiation and combined injuries could handle. So,
even without the always present threat of nuclear war, very probably, in such an accidental
situation at the NPP there should be lack of qualified personnel to do the first triage and
later treatment of the overexposed and/or contaminated persons. This is why a broad
population of medical doctors, medical physicists, chemists, biologists as well as some army
experts and other specialists working with open and closed radioactive sources must get
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more theoretical knowledge on this subject and, what is even more important, do practical
exercises in radiation monitoring, decontamination, internal and external dose assessment
and treatment of victims. It is of great interest for local health authorities to send their
participants to the above described courses for several reasons:

• In case of an accident the primary responsibility for treatment of victims will,
normally, be on the hospital staff, but the overall responsibility (e.g. for not having the
qualified hospital staff) will again be on the local authorities, as everywhere in the
world.

• Without qualified personnel, even if they had the financial possibilities, they could not
choose and acquire adequate equipment

• After getting knowledge of the basic requirements for the measuring equipment, in
many cases the participants can later do some modifications and recalibrations of their
existing instruments for this very special purpose.

• The once established, connection with the main Centre for Radiation Medicine and
Protection in Zagreb can be kept as a permanent liaison and be of great help in a case
of any radiation accident happened locally.

• The participants who pass their exams with success will get the certifications of the
Zagreb University Medical School stating that they are qualified to do the acceptance,
monitoring, decontamination and first triage of combined radiation injuries.

• When the new Croatian Law on Nuclear Safety and Protection Against Ionising
Radiations, which is now in draft, comes finally to the light of the day, some qualified
people to implement it in different regions of Croatia will be needed. And the
participants of these courses can make a good basis for it. Additionally, the same draft
of the Law says that the Minister of Health will define the minimal education
requirements for the people working with ionising radiation, as well as the way of
getting that education.

So, we can finally conclude that the above described courses are needed and welcome and
should be locally better advertised. The frequency of repeating them is, for the time being,
judged to be optimally every 2-3 years with obligatory updating and upgrading them.
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