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Abstract

Medical service is a prerequisite for work license of nuclear installation. Every nuclear

installation incorporate in their safety procedure also medical emergency plan. Usually the

medical emergency plan consists of several degrees of action: 1. First aid, 2. First medical

treatment, 3. Treatment in regional hospital, 4. Treatment in special institution (centre for

radiation medicine).

This paper discusses organization and activities of Centre for Radiation Medicine and

Protection - Clinical Hospital Centre Zagreb. The Centre has admission and triage unit,

decontamination section, observation room and laboratory, dosimetry and radiotoxicology

unit, clinical ward and haematology unit. The Centre is equipped with whole body counter,

shielded bath tub, alpha, beta and gamma counters and dose estimation software. The expert

teams of medical doctors, health physicists, radiochemists, technologists and nurses are

always on call by a pager system.

The Centre has developed close collaboration within the University Hospital, with the Institute

for Radioprotection in Fanteney-aux-Roses, France and with the IAEA. The Centre is

organized according to the internationally accepted regulations, with high level educated staff

and all needed facilities for diagnosing and treatment of overexposed and contaminated

persons. It can therefore offer help in case of accident also to the neighboring countries in.,

education, sending expert teams in case of accident and hospitalization of overexposed

persons.
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In case of nuclear accident medical assistance has an important role. Nuclear accidents

can influence on health not only of the professionals who work with radioactive sources but

also of the population living near nuclear installation and, in case of bigger accidents like

Chernobyl, of the population of great regions. We should also keep in mind that uncritical

use of radioactive sources in diagnostic and therapeutic procedures in medicine can also have

bad influence on the health.

On time detection of radiation injuries, which can be classified as 1) external irradiation 2)

contamination and 3) combined radiation injuries is very important for adequate treatment.

On the national level institution which can manage with overexposed persons should be

recognized. Medical preparedness is only one step in the emergency plan. Each country

should have its own emergency plan in case of nuclear accident, adopted laws, regulations

and rules of particular country. As an example, the emergency plan consists of following

parts:

1. Emergency Co-ordination center

2. Mobile emergency teams

3. Evacuee reception center

4. Public relations center

5. Emergency radiological laboratory

6. Sampling and survey teams

7. Hospital receiving irradiated and contaminated persons

When nuclear accident happens, the first step is first aid. It should be provided by

appropriately trained personnel. Medical personnel from suitable medical centers should also

be readily available according to the emergency plan of the nuclear facility. First medical aid

should be given by medical staff of nearby hospital and is primarily directed at preventing

traumatic injuries from threatening life. It may also include some assessment of contamination

and performance of limited contamination.

Definitive medical care requires hospitalization, medical examination, treatment and

assessment of dose. Medical treatment may be required on the outpatient basis or in the

hospital according to the radiation exposure and injuries involved.
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In case of accidents influencing not only on-site but also off-site population, the extent to

which medical care will be required depends on the size of accident, the level of doses

received and the number of persons affected. If the great number of persons needing medical

treatment are involved, medical care may be difficult and may be less effective in comparison

with the case when only a few persons are affected and can be treated carefully in special

medical facilities. In case when great number of persons are involved, for example more than

several hundreds, first aid should be performed by personnel of emergency services

organization (Civil Defence, Red. Cross, police or other personnel adequately trained). In

such cases medical staff should divide the population into three categories:

1. Persons believed to be free of injuries or radiation exposure

2. Persons with signs of radiation sickness, who should be sent for appropriate treatment.

3. Persons with any radiation sickness and contaminated injuries, who have to be

transported to special clinics.

In our opinion regional hospitals should have emergency plan in case of nuclear accident. In

such plan it must be clearly defined room, equipment and personnel which will be involved

in treatment of overexposed persons. The staff should be properly trained to be competent

to recognize overexposure and contamination and treat this people to the certain level. In our

opinion whole body exposure over 1 Gy must be treated in specialized institution. In case of

severe injuries including trauma, bums, bleeding, obstruction of air-ways, acute radiation

syndrome (ARS) and severe contamination patients should be immediately transported after

first medical aid to the specialized institution for radiation injuries which, are incorporated in

bigger hospital centers with all other needed clinics.

On the national level should exist a list of physicians qualified to treat patients for radiation

sickness and a list of medical support personnel.

Medical staff in the country needs to have:

1. A list of medical facilities situated in their own country and neighboring countries

2. A list of possible centers for specialized treatment.

3. Transport facilities and means of access to them

4. Stocks of commonly used medicaments and chelating substances.
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As an example of such kind of institution, in the following part of this paper

Emergency Center for Radiation Injuries in the Clinical Hospital Center - Zagreb, University

of Zagreb will be described.

An annex building of additional 1500 sqm of room space was constructed next to the

Department of Nuclear Medicine and equipped to serve as a highly specialized Emergency

Center. It consists of four levels used as follows: in the ground floor there are admission and

first triage rooms, decontamination section, observation room and laboratory for taking

biological samples; in the basement there are units forin-vivo dosimetry, cytology and

radiotoxicology; the first floor is entirely dedicated to hematology, especially bone marrow

transplantation with six sterile chambers, having special air-conditioning and ventilation and

all the comfort needed for the patients in isolation; the second floor is organized as a small

clinical ward with six single-bed separation room.

The Center has a specially built Canberra Accuscan shadow-shielded whole body counter

(with NaI(Tl) and HPGe detectors), decontamination rooms with showers, special shielded

bath tub, alpha/beta and gamma counters, whole body scanner, adequate software support

and, even a specially shielded low-temperature mortuary. The expert teams comprising

medical doctors, health physicists, radiochemists, technologists and nurses are always on-call

by a pager system.

Sequence of actions in case of accident are as follows. The first actions after an accidents has

happened are to be taken by the radiation protection personnel at the nuclear power plant.

This will include: first aid, first decontamination (if patient's general condition permits it),

organization of the attended transport and notifying our Medical Emergency Center. The

nurse on duty will fill prepared forms with patient and accident data and immediately call the

medical "doctor who is going to be the head of the expert team and the person in charge for

all activities connected with the acceptance and triage of the patients. At the same time she

will notify the health physicist, technologists and nurses as specified by written procedures.

If there is only one or two not very badly injured persons, the team on duty will manage to

handle them, but in the case of more patients or more severe and combined radiation injuries,

the head of the team will summon all the needed personnel of the Department and make

immediate contacts with other departments of the Clinical Hospital Center Rebro. This means
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that the burns are going to be treated by a specialist for burns and other surgical cases by a

highly qualified surgeon, specialist in that field. In some complicated situations the head of

the team (named the coordinator) will, after consulting the health physicist too, ask for advice

or practical help from other institutions in the town, or even out of the country. The Center

has developed a very good collaboration with L;Institute de Protection ei de Surete Nucieaire

located in Fontenay-aux-Roses (Paris) and IAEA.

In our opinion such kind of institution can serve not only injured persons in accidents on

national level but also on the regional level. These institutions have to be recognized by IAEA

and WHO authorities and can also serve for treatment of patients from neighboring countries.

In case of our institution that would be Slovenia, Bosnia and Herzegovina, Macedonia,

Albania, Bulgaria and Hungary. Collaboration with other countries can be established directly

or through IAEA and WHO.

Our Institution has developed close collaboration with IPSN Fonteney-aux Roses. We have

convention of collaboration signed by director of IPSN and Clinical Hospital Center Zagreb.

We can offer similar convention of collaboration to the countries in our region.

The Center is organized according to the internationally accepted norms and regulations,

including all services essential to offer high level professional medical help to the workers

and other persons who could get incidentally irradiated, contaminated and/or injured during

an accident at the NPP. According to the detailed written procedures, the qualified teams are

able to handle most of the emergencies that could result as a consequence of such a case, but

if needed, the help is granted by the departments of the Clinical Hospital Center Rebro as

well as by other institutions in Zagreb and, even, outside of the country.
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